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Architecture from a Fireman’s Point of 
View. 


T is universally ac- 
knowleged, theo- 
retically at all 
events, that it is 
well for all of us on 
occasion to see our- 
selves as others see 
us; and on this 
principle it is not 
unreasonable to 

consider how buildings and building opera- 

tions are regarded by those whose special 
business it is to provide for their protection 
from fire. The recent issue of new editions of 
two small works on this subject by the com- 
manding officer of the London Fire Brigade,* 
| offers a tolerably complete presentment of the 
|  fireman’s view of building. It is a somewhat 
| curious study for those accustomed to re- 
| gard buildings in regard to architectural 

effect or to their provision for comfort as 

habitations, or their convenience for the 














carrying on of business, to go through a/| 


treatise in which buildings are regarded 
entirely in reference to their possible 
| behaviour if set on fire; and perhaps the 
| architect, on his part, may find something to 
criticise in the recommendations of the fire- 
man, over and above the general criticism 
that, after all, but a small proportion of 
buildings that are erected are actually 
burned, or even stand much chance of being 
| burned (theatres excepted), and that therefore 
| the provision against danger from fire cannot 
be allowed to override too much the imme- 
diate objects of architectural effect or 
Practical convenience for working. 

On the other hand, it must be admitted 
that the consideration of buildings wholly in 
regard to their probable behaviour under fire 
leads the author of “ Fire Surveys” to inci- 
dentally touch on some defects in structure 
Which are equally defects apart from any 
Contingency of conflagration, but the mischief 





sised under the action of fire. In respect to 
such points the Biblical phrase, that fire 
shall try every man’s work, assumes a new 
significance. The importance of having a 


_—_— 








* “ Fire Surveys, ora Summary of the Principles to be 
ete in Estimating the Risk of Buildings.” By 
Edition To M. Shaw, C.B., London Fire Brigade, Third 

a ondon: Effingham Wilson & Co., 1889, 
al resin Theatres.” By Eyre M, Shaw, London Fire 


— Second Edition. London: E. & F. N. Spon, 





of which is specially illustrated and empha- 





solid foundation and basing a wall properly 
upon it is certainly emphasised by the dictum 
of a writer of such long practical experience 
in the ways of buildings under fire, 
that the principal cause of walls “ tumbling 
about” in a fire, thereby additionally en- 
dangering the lives of the firemen and 
adding to the difficulty of dealing with the 
fire, is in almost all cases traceable to the 
want of proper foundation. And in con- 
nexion with this subject the author has some 
bitter remarks to make in regard to what he 
calls the “mysterious, unsatisfactory, and 
most expensive process known by the ve gue 
and unmeaning title ‘underpinning.’” The 
word, for that matter, seems to us to express 
its meaning well enough, nor is the process 
by any means necessarily either mysterious 
or unsatisfactory ; but we have no doubt that 
there are not a few cases in which it is, in 
Captain Shaw’s words, “nothing more or less 
than a trick or device to hide what is in 
every case at least a damage, and, as all 
firemen of experience have frequently and 
bitterly experienced, in many instances an 
imminent and serious danger.” The ordinary 
builder and his foreman no doubt attach a 
kind of superstitious reverence to what 
they call “ underpinning,” which with 
them often amounts to no more than 
curing a bad foundation by carrying a wall 
further down into one which is no better. It 
is like the elephant of Hindu mythology 
which stands on the tortoise, while there still 
remains the question, what does the tortorse 
stand on? Captain Shaw’s fling at “this 
process, or trick, or device” will do good if 
it leads any building owners (or builders) to 


consider the matter a little more philosophi- | 


eally, and to reflect that the supporting wall 
introduced below is not necessarily any firmer 
basis unless it plants its foot in turn ona firm 
foundation. But if that firm foundation be 
secured either by coming down to rock or other 
firm natural bed, or by adequately-executed 
concreting, there is no reason why under- 
pinning should be a delusion. We quite 
agree, however, that to underpin a single 
building of a row or block while the 
rest “is allowed to go on in its natural 
process of sinking,” is only likely to result 
in unequal settlement of the walls and 
consequent cracks and further weakening. 
In such cases, where there is a division of 
immediate ownership, safety can only be 


{attained by the intervention of public autho- 


rity ; and when our building legislation next 
comes to be revised, it may be desirable to 





consider whether any future form of Build- 
ing Act should not regulate the con- 
ditions of underpinning somewhat more in 
detail, instead of merely requiring a general 
notice to the District Surveyor or other 
analogous official. If Captain Shaw’s repre- 
sentations bring about more careful attention 
to this matter of underpinning and its effects 
on structural stability he will have done 
good, though it by no means follows that all 
underpinning is as useless or dangerous as 
firemen appear to suppose. 

We referred the other day to the difficulties 
experienced at a fire in Melbourne in dealing 
with very lofty buildings, and Captain Shaw 
urges the same consideration. The risk of a 
building is said to be in general terms in 
direct ratio to its cubical capacity : so much 
more space, so much more chance of something 
getting on fire, so much naore space for fire to 
develop, and in general so much more bulk of 
material for it to feed on. But beyond a cer- 
tain height the fire risk increases also with 
the height, as the fire-extinguishing and life- 
saving appliances now available are inefficient 
or useless above a certain height. This may 
be added to the reasons already adduced of 
late for taking some steps to limit the alarm- 
ing tendency of town buildings to climb 
higher and higher. At all events, we are told, 
“ persons who erect high buildings should in- 
variably make their own arrangements for 
getting down externally to spots within reach 
of the ladders or other means of escape avail- 
able from outside,” and this means to a height 
of about forty feet from the ground, beyond 
which height life-saving appliances cannot be 
counted on at present. 

In regard to walls the fireman will be 
found to be dead against stone, as the very 
worst. material that can be used in building. 
As far as the use of stone for so-called fire- 
proof staircases is concerned, this is now 
matter of common knowledge, and it is in 
great measure owing to Captain Shaw’s re- 
presentations that this has been brought 
about; but he comments on the fact that the 
law still recognises stone as fulfilling the 
requirements of a fireproof material for lobbies, 


stairs &c., and that incalculable injury has 


been done by this piece of legislation, which 
ought to be reformed without delay; for 
though every competent architect and sur- 
veyor knows better now, the fact remains 
that in London a stone staircase complies with 
legal obligations and the surveyor has no 
power to disallow it; and though every one 
knows now (thanks again mainly to Captain 
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Shaw’s former publication of his experiences) 
that an oak staircase would resist fire far better 
than a stone one, and remain longer in a safe 
condition for use in a fire, yet in any public 
building in progress we are still liable to see 
the spectacle of the District Surveyor solemnly 
condemning and ordering out a wooden stair- 
case and demanding the substitution of a stone 
one, according to law. This is one of the 
matters which the County Council will be 
expected to look to before long. 

{t can hardly be expected that architects 
will accept Captain Shaw’s dictum that 
“copings, balconies, cornices, or other projec- 
tions should never be constructed of stone, as 
this material is certain to fall down at an 
early stage of a fire, and is likely to kill both 
persons endeavouring to escape and those 
coming to render aid.” This is the fireman’s 
view of architecture with a vengeance: that 
because a building might some day be burned, 
and in that case stone cornice blocks or 
corbels would fall, therefore all buildings are 
to be shorn of whatever architectural enrich- 
ment and effect is to be gained by oversailing 
stone work. That is an example of the un- 
reasonableness of specialists, who can see 
things from no point of view but their own. 
The caution that walls constructed of 
stone alone are often found to stand 
better than those of stone with brick 
backing is more to the point; the different 
behaviour of the two materials under fire 
may have an even worse disintegrating and 
twisting effect than results in a wall entirely 
of stone. Captain Shaw’s opinions about the 
bonding of walls are much open to question. 
In “ Fires in Theatres” he remarks (page 6) 
that “it is a great mistake to have a number 
of internal walls merely touching the external 
ones, and not bonded into them or in any way 
contributing to the support of the structure.” 
Where has Captain Shaw seen walls built 
thus?’ Irom another passage, however, in 


“Fire Surveys” we gather that the fireman’s 
notion of bonding one wall into another is 
that “an external wall should be firmly tied 
to party and return walls by strong wrought- 


iron anchors, of sufficient strength and number 
to keep the whole of the building firmly fixed 
without the assistance of floors, roofs, or in- 
ternal ties of any kind.” The fireman’s great 
desire is that the walls should be independent 
of floors, so as not to collapse when floors fall 
in; and he wants to be sure that the front 
wall will not part from the cross walls during 
fire. Now if we were providing for a build- 
ing which was probably to be burned ina 
year or two, Captain Shaw’s “anchors” 
might be accepted as an additional security 

ainst the parting of the walls; but as after 
all we construct buildings with the intention 
that they shall last many years and not be 
burned, we should object to the “anchors” 
as introducing an element of decay into a 
structure otherwise of permanent materials. 
Captain Shaw is alive to the danger of wood 
bond, but sees none in hoop iron bond or in his 
proposed “anchors;” but iron is always an 
element of decay in a wall; and besides, if 
the wall gets greatly heated in the fire, the 
iron within may itself get heated sufticiently 
to act as a destructive agent in cracking and 
twisting the wall. Ordinary brick bond may 
no doubt be insuflicient, from the fireman’s 
point of view, between walls meeting at right 
angles; but a stronger bond than the iron 
anchors, and one not liable to be affected by 
fire, might be formed by employing long 
tailing-pieces of concrete every few courses, 
built in cement into the cross wall and with a 
short cross-head, formed in the same piece 
of concrete, bedding on the front wall, and 
even (for greater security) with square 
joggles formed on the under side to tooth 
with the courses of bricks. The tensile strength 
of the concrete blocks would not support the 
weight of the outer wall if applied vertically, 
of course, but it would be ample to prevent 
the wall settling out of the perpendicular and 
away from the cross walls in the first instance, 
and it would form a permanent element of 
strength in the wall. That is how we should 
provide against the fireman’s dread of the walls 
parting, and he might go safely on brick walls 





thus bonded. But metallic bond is mainly the 
resource of careless and cheap building: 
scamp the wall, and then tie it up with ban- 
dages. No good comes of that. 

In reference to this question of stability of 
walls Captain Shaw wonders why strength 
in a long wall is not oftener sought by build- 
ing it on a zig-zag plan. ‘There are many 
cases, he thinks, “in which the loss of space, 
loss of material, expense of construction, and 
inconvenience of approach, would be much 
less with a thin zig-zag wall than with one of 
those massive costly walls so commonly 
found, with enormous buttresses blocking up 
approaches and occupying space.” Probably 
the principal reason against it is that, in spite 
of the opinion expressed in the above quota- 
tion, a wall so built would be regarded 
by most people as ugly externally and 
inconvenient internally. We knew of one 
instance of this construction being employed 
in the side of a large saloon, by a gentleman 
who was “his own architect,” in a building 
which actually was burned, and where Cap- 
tain Shaw and his gallant band “ assisted” at 
the catastrophe; but how that wall behaved 
under fire we did not learn. The idea how- 
ever is one to be kept in mind, for it may 
be convenient in some situations, and moreover 
it has its architectural possibilities. In regard 
to the relation between floors and walls, the 
fireman’s view is that floors should be quite 
independent of walls, and he is apparently as 
anxious that floors should not be bonded into 
front walls as that cross walls should be. As 
long as the floors are of materials inflam- 
mable or liable to be twisted or injured by 
fire, this is quite right; they must come 
down, and in coming down they tend to pull 
the walls down. But with floors which are 
as fireproof as the walls (and floors can cer- 
tainly be made so now), the building of the 
floors into the walls ought to be a great 
source of strength to the whole structure in 
fire. But the whole matter of fireproof floors 
is passed over in this recently-published new 
edition of Captain Shaw’s book with the 
most extraordinary indifference. There is 
a great deal said about the various 
species of wall that stand fire best, but 
little or nothing as to the various im- 
portant forms of fire-proof flooring which 
have been brought out of late years, on which 
the opinion of the fireman might be of value. 
We are urged to arrange buildings so as to 
“ divide the risks” as much as possible, z.e., 
to divide the building into separate compart- 
ments so that fire beginning in one of these 
cannot easily spread to another; but all this 
is said apparently in relation to horizontal 
division only, and the immensely important 
aid in subdividing risks which may be afforded 
by fireproof floors built into the walls is 
practically ignored. This looks as if the pro- 
duction of the new edition of the book 
had been carried out in a somewhat 
perfunctory manner, and without much 
trouble to bring it up to date in regard to the 
present possibilities of fire-resisting construc- 
tion. The new edition of “ Fires in Theatres ” 
seems to be similarly not brought up to date. 
There is a great deal in it as to the possi- 
bility and importance of shutting off the stage 
section from the auditorium, and about the 
arrangements to be observed in the stage 
section for minimising fire risk; but there is 
no reference whatever to the absolutely new 
construction of several theatres lately with 
incombustible materials in the auditorium ; 
an important move in the direction of fire- 
resistance (whether best for acoustics is a 
separate question) which seems really to have 
escaped Captain Shaw’s notice. At all events, 
he practically ignores it. 

It is worth note that the author states that, 
when it is impossible to fix iron doors to cut 
off communication, light revolving iron 
shutters, which can be drawn whenever the 
opening is not in use, are a considerable 
check to the passage of fire, and worth fixing 
with that object. In reference to iron, it is 
stated as a matter of fact and experience that 
solid iron columns are much more capable of 
resisting the effect of heat than hollow ones, 
a result which we should think by no means 





ee, 


improbable; but which need hardly be re- 
garded as affecting the usual form of construc- 
tion of cast iron columns, inasmuch as no one 
who knows what he is about would now 
depend on iron columns of any make 
in a building which he wished to regard ag 
fire-resisting. The at first sight rather extra-. 
ordinary recommendation that “circulation 
of air should on no account be permitted in 
any part of a building not: exposed to view, 
especially under floors” &c., means really, we 
presume, that there should be no concealed 
spaces; an opinion we expressed not lon 
since on sanitary grounds; and we find that 
Captain Shaw, from his point of view, is as 
critical as we were, for slightly different 
reasons, in regard to the evil of leaving 
between the roof and the ceiling “a large 
space to which access is difficult, and which 
may consequently conceal the elements of 
danger until they become serious ” ;—a sen- 
tence as true in regard to danger from 
fire as to danger from accumulations of un- 
healthy matter. “It is difficult to under- 
stand,’ Captain Shaw sarcastically adds, “ the 
principle on which those persons act who, after 
constructing and covering in for themselves a 
building of a certain size, deliberately deprive 
themselves of the use of a large portion of 
it.” The principle on which they act is the 
principle of the truss; and there are cases 
where, while this principle is constructively 
necessary for spanning the space, it is not 
convenient, either as regards warmth or ap- 
pearance, to leave the roof open to the rafters; 
but we entirely concur, and have already 
expressed our strong opinion, that these roof 
spaces should always be easily accessible, and 
sufficiently lighted to see what 1s going on 
there. In most cases they could be turned to 
practical use with but little extra expense. 

A great portion of ‘Fires in Theatres” is 
historical, and in that sense of considerable 
interest, though not exactly coming into the 
scope of this article; and of course a good 
deal of the ground in regard to fire-resisting 
construction is covered by the general recom- 
mendations in “Fire Surveys.” In regard to 
other considerations, two or three points pre- 
sent themselves as prominent. One is the 
employment of firemen in theatres, in regard 
to which Captain Shaw rightly condezmns,. 
and contemns, the device of merely uressing 
an ordinary workman in a special costume 
and calling him the fireman; but he is rather 
inconsistent in his recommendation as to 
what should be done. He says he has 
pointed out to managers three courses, (1) the 
attendance of a steffi of public firemen at the 
managers’ cost; (2) the permanent hiring of 
properly-trained men to act as firemen; (3) 
the appointment of skilled firemen to confi- 
dential posts in the theatre,—killing two 
birds with one stone, in fact. But almost in 
the same breath he admits that the cost of 
the two first systems is prohibitive, and all he 
can say for the third is that there are objec- 
tions to it on the part of managers which 
“ought, if possible, to be overcome.” In 
regard to fire-resisting metal curtains be- 
tween the audience and the stage the author 
rightly says that “in the present state of 
mechanical skill and knowledge it is simply 
monstrous to say that the thing is 1mpos- 
sible”; that it is easy to make and fix a 
curtain that fire would not get through for 
an hour, more than time for saving the 
audience. Such a curtain should in our 
opinion be down before the opening of each 
performance, so as to ensure that it 18 im 
working order; it need not be used for - 
acts; it is sufficient that it 1s lowered an 
raised before each evening’s performance. In 
regard to further means of shutting off fire, 
the author recommends not only the now 
usual iron doors between the stage section 
and the auditorium, but iron doors between 
the auditorium and the lobbies, which latter, 
with the staircases, should be sufficient to 
contain all the audience who can be seate 
within the house. He speaks of the security 
given by “immediate exit” from the au - 
torium into the lobbies, with these doors - , 
behind the retiring audience ; but then that 
word “immediate” raises the question as to the 
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movements of the audience themselves. As 
Captain Shaw says, if one man at the top of 
a theatre heard an alarm of fire he would run 
down and save himself easily, and “ at first 
sight there appears no_ particular reason 
why a great many should not be able to 
do so as well as one.” The difficulty 
is not only in the tendency to excite- 
ment, which Captain Shaw refers to, but 
in the fact that the movements of a hetero- 
eneous crowd are not even or rhythmical. 
If they could, under any word of command, 
assume a uniform pace and formation, they 
would be out nearly as quickly as one man. 
We remember much admiration being excited 
by the manner in which the commander of a 
company of volunteers got his men into the 
train one year for the Easter Review. The 
men were formed four deep and halted 
parallel to the train; at a word of command 
each alternate rank entered a carriage and 
occupied the front seat; at a second word 
the remaining fours entered and occupied 
the back seats. Two or three hundred 
men might be got into a train well 
under a minute in this way; the same 
number as an irregular crowd would be twenty 
minutes over it. However, we cannot apply 
discipline to a heterogeneous crowd on the 
instant. Captain Shaw’s proposal for break- 
ing up long passages by barriers, at such 
distance as would include fifty people between 
each, is a kind of step in the direction of an 
enforced discipline; one person only being 
able to pass at a time, there could be no great 
and increasing pressure in any section. There 
would be a great deal of grumbling at the 
barriers under ordinary circumstances, and 
it may be argued that in a fire they 
would be a serious impediment to quick 
exit; but the supposition is that the theatre 
is so constructed as to leave plenty of 
time, and the real danger then is from a rush. 
We commend to the builders of theatres 
Captain Shaw’s remarks on staircases ; on the 
use of handrails, in passages as well as stair- 
cases, as affording a chance of checking a rush 
and preventing falls; on the value of turns 
in staircases, and the danger of a long straight 
staircase, a feature to be found in some of the 
most recent and advanced theatres, and which 
we have always regarded with suspicion. 

The theatre book, in spite of the omission 
to take into account the latest manner of con- 
struction, is an admirable one. But we think 
that “Fire Surveys” required a good deal 
more re-editing than it has received, and that 
before another edition is called for the author 
might do well to discuss some of the matters 
referred to with those who have more scien- 
tific knowledge of construction than he would 
probably lay claim to. 








The Improvements in Naples.—Naples 
seems at present likely to be quite an Eldorado 
to architects, builders, and artisans,—in fact, to 
all concerned in building. Everywhere de- 
molishing, planning, and rebuilding goes on. 
As an example of the extent of the operations 
it may be mentioned that the work of demoli- 
tion will extend over an area of one million 
Square métres, whereby 271 thoroughfares will 
disappear, making room for 127 new broad 
ones, Simultaneously sixty-two churches and 
chapels are being pulled down and 7,100 private 
houses. This will necessitate the removal of 
Some 87,000 persons from their present dwell- 
ings. New and healthy dwellings will be pro- 
vided for them on the site, which will cover 
an area of 375,000 square métres, whilst 
424,000 square inches will be laid out in streets 
and open spaces. Among the new streets the 
plans show a very long one running through 
the central part of the new quarter crossed by 
fourteen others, besides open squares with 
fountains and gardens. However, the most 
Sweeping improvements are those carried out in 
the poor quarter,—Vicario, Porto, and Mercato, 
—whose dark, narrow, and unwholesome alleys 


have been a stain upon the reputation of Naples. 
The whole of the harbour quarter, for instance, 
on the dregs of the population are found, is 

ing swept away, this part having hitherto 


ee a hot-bed of disease. It is estimated 


ref 


t the carrying out of the improvements 
erred to will occupy over five years. 








PAVING-STONES AT THE PARIS 









EXHIBITION. 
waNE of the “Ville de Paris” 
ui} Pavilions at the Great Exhibi- 


tion, amongst many other ob- 
io—ese} jects of interest, contains a stand 
showing divers materials used for paving 
the French metropolis. This exhibit, to- 
gether with the models of two machines, 
close by, for testing the resistance of 
paving-stones to abrasure, have been briefly 
described in our columns on a previous occa- 


GRANITES :— 


(Flamanville ... 
Montjoie 
Vire.... we 
Ste. Honorine 
La Varenne ... 
 Cerisy 

( Montour 
Lanhelin 
Louvigne 
Longéal 
Kersanton 
Laber... 

Pyrie ... 

St. Brieuc 

St. Mare 


L’ile Grande ... 


Normandy. 


Brittany. 


Bonnemain 
L 
( 
St. Amé 


4 Staingigoutte 
Hautgrain 
Rain d’ Autrey 
Rain de Storyes 
| Lagraine 


Vosges. 











St. Remy 
Fayet ... 


Auvergne. 


St. Raphaé], Var. 

Courzieux, Loire 

Luzy, Niévre 

Drammen, Norway ... os ae 
Artificial granite of Baron de Vaux 


Guernsey, Channel Islands 


Aberdeen, Scotland... ; 
Mountsorrel, Leicestershire 
Quenast, Belgium 


SANDSTONES :— 
Weetlinshoffer, Vosges 


Jouvelle, Haute Sadne 
Jeumont, Nord 

Do. 

Tourcoins, Do. ni pe 


Heryes sont Hayles, Ardennes 
Vierzon, Cher Sa 


Avesne, 


St. Chéron, Seine et Oise ... 


Maréchaux 


May (quartzite), Calvados... 
Rouesse (Do.), Mayenne 
Couptrain (Do.), Do. 

( Dinant 

Evieux 

{+ Ourthe 


Anseremme ... 
Huy 
| Fepin 


e ’ 


Drammen dit 
Holmestrand... 


Belgium. 





Slemmestad ... 


Norway 


Several limestones and crystalline rocks, | 
other than are alluded to in the above table, 


are also exhibited, but, from their minor im- 
portance, we have not thought it worth while 
to mention them. 

Many of the stones called granites are, as 
usual, not true granites; the more correct de- 
finition of the whole would have been “ ig- 








a 


sion,* and these supplementary remarks are 
merely intended to give some details of the 
general appearance and “coéficient d’usure” 
of each principal kind of stone. The object 
of the exhibit, we suppose, is mainly to pre- 
sent some idea of the relative value of the 
various materials for paving and macadam- 
izing, as derived from experiment; and the 
following table is constructed from informa- 
tion written on the specimens of stone referred 
to in it, except in regard to colour and grain, 
which were obtained from a close examina- 
tion of the materials themselves :-— 


: Coefficients 
Colour. Grain. of wear. 
... pink ... COArse ‘ans 2°23 
.. grey vo, Gn 2°36 
ie li ... Medium 2°11 
ieee .. fine ... 2°85 
ob? Said ae 2°56 
... yellow “ 2°31 
... grey ; os 3°12 
... dark grey ... Sian iliin tii 3°41 
... grey ... medium 2°33 
cade. ae fe ... fine... 3°08 
... dark grey ... ... Very fine 4°30 
... pink .. coarse 2°41 
... grey wae 2°59 
sai Aca ... Medium 2°27 
vette ., fine ... 3°14 
{ pink a 4:09 
grey on ... coarse 3°27 
dark grey ... ... Medium 1°78 
oa ithe ico 2°44 
- 7 ... Medium 2°17 
light grey ... .. very fine 1°51 
99 od pe 99 pe 1°82 
dark grey ... .. exceedingly 
\ fine ae 1°57 
... light grey ... +s Ses 1°35 
... dark greyish pink ,, .. 1°26 
... light grey ... .. coarse 1°52 
... light pink ... — 1°15 
.. dark grey ... ” 1°39 
.. grey... ... medium 1°74 
oe - 2°76 
bluish grey .. fine ... 1°75 
1 very dark grey... very fine 4°08 
grey... om — Fe 2°40 
pay a aid ... very fine 1°41 
... brownish pink’... medium 1°93 
greyish pink ” 2°35 
{ pay —_ we 1°99 
... light grey ... ... Medium 6°02 
black i ... very fine 2°44 
{ dark grey ... — 1°60 
... light grey ... .. medium 1°77 
... pink as »» 1°36 
., dark grey ... ni 0°72 
f vem... .. fine ... ons 1°03. 
4 yellow ae 98 3°54 
| light grey ... ——T 6°54 
Sa os ite .. very fine 1°18 
dark grey .. 9» 1°17 
realong 7 : 1b 
... light grey ... ” - ' 
brown 4 ihe ‘ini - 1°90 
1 bluish grey... . » 2°03 
... light grey ... fine ... 0°97 
... yellow iow dati 2°65 
light brown .. very fine 1°15 
f 99 oe fine ... 2°68 
”» ... very fine 0-94 
( io on — 1°95 
light grey ... .. very fine 0°89 
1 greyish brown as 1°68 
bluish pink ; 
{ red ee 29 0°47 
... brownish yellow ... fine ... 0°62 
light grey ... .. very fine 0°66 
: brown “ ove + 0°69 
... dark grey ... ... very tine 1°83 
greyish yellow _... 9 3°34 
1 dark grey ... am 99 3°10 
§ greyish yellow 99 3°45 
l grey ‘ist a2 - 2°88 
... dark grey ... ~" - 1°44 
... pink ee ee - 1°17 
.. grey... co ie 1°14 
... dark grey ... ... very fine 1°63 
... greyish yellow , - 0°94 
... dark grey ... - 2°07 


neous rocks.” ‘This is especially noticeable in 
regard to the dark grey stones from Kersanton 
and St. Raphaél, which bear some of the 
highest coefficients on the list. We could 
not, of course, subject them to an exact 
analysis, but they did not appear to be granites 
at all; and we may remark that, although the 





* The J uilder, vcl, lvi, (1889), p. 44). 
c 
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above table is useful in a certain sense, yet, 
like all information of the same class, it is 
very one-sided. For paving in the interior of 
large buildings, no doubt some idea could be 
gained from such experiments; but it is very 
misleading to suppose that this can also apply 
to outdoor work. The resistance of stones to 
the wear and tear of street traffic does not 
altogether depend on the hardness and cohe- 
sion of their constituent minerals. The hard- 
ness of a mineral is not a sure index of its 
durability, neither does it prove much in 
regard to applicability for road-metalling 
and the like. Many hard minerals weather 


with comparative ease, whilst several, also, | |— 
For macadam and | iq@ 


are extremely brittle. 
paving (especially the former) this last pro- 
perty is very undesirable. No matter if a 
stone be composed of the hardest and most 
durable minerals, if it has much tendency to 
cleave, and, above all, if it be brittle, it is no 
good for road-metalling; for this last pur- 

ose, the stone must be tough, and toughness 
is not necessarily accompanied by hardness. 
It is extremely difficult to ascertain the tough- 
ness of a rock: it is professed to be done in 
laboratory experiments, but we think these 
are not, in this case, the best guide. It is 
true the cohesion of minerals, or particles, can 
thus be relatively determined, and the “ crush- 
ing strength” arrived at, as nearly as may 
be. But the steady pressure of machinery is 
very different to the action of traffic, to which 
macadam and paving are subjected. The 
stones used for these purposes are suddenly 
called upon to bear enormous weights, which 
are withdrawn as unexpectedly as they came, 
and during the process the pieces of rock 
undergo an uncertain, uneven, grinding action, 
both against the vehicle (or what not) passing 
over them, and against each other, so that if 
they are not very tough they soon snap. One 
of the qualities of paving-stone is that it 
should not wear “slippery,” and it would be 
useful if the experiments could have given any 
information on this head. 

This leads us to perceive that the co- 
efficients, or statistics derived from experi- 
ment, are of very little practical value. We 
do not say this in disparagement only of the 
exhibit of the Municipality of Paris now 
under discussion; all things of the kind must 
necessarily come under the same category. 

It would be desirable to know whether the 
pieces of stone on view are, as nearly as pos- 
sible, of the same composition and structure 
as those from which the results of the expe- 
riments have been deduced, and whether they 
are fair samples, because if so, nothing could 
be more misleading or detrimental to the 
more extended use, in France, of the British 
true and hornblendic granites exhibited, than 
the results recorded on the stones from 
Guernsey, Aberdeen, and Mountsorrel. We 
take especial exception to the Aberdeen stone, 
which, although it certainly came from that 
district, is not at all typical of the normal 
material quarried. 

The name of the quarry is not appended to 
every stone, as it should be, to be of any use 
whatever for practical purposes ; and this, 
again, is common to nearly all exhibits of the 
same character. Good and bad stones are, as 
every one knows, found in all quarrying 
districts, and, in justice to the materials, it is 
imperative to record on them the name of the 

uarry, and, in the case of sandstones and 
limestones, the level in it also, from which 
the specimens experimented upon were re- 
spectively taken. It is not sufficient merely 
to give the name of the district. For trade 
purposes it is only human to institute unfair 
comparisons, though we would not attribute 
any motives of this nature to the exhibitors of 
the stand in the Pavilion of the Ville de Paris ; 
yet it is strange that such stones as those from 
Quenast, in Belgium, and most kinds from 
Guernsey and Mountsorrel, which are acknow- 
ledged by all practical people to be amongst 
the best materials for paving and macadam 
in the north-west of Europe, should come out 
at such low coefficients of wear and tear, 
even with laboratory experiments. The 
reason is partly explained if the samples 
dealt with were not. representative. 





From the preceding remarks it will be 
gathered that we believe the principal use of 
the table of coefficients will be found in 
regard to the employment of paving materials 
for interiors, and this especially applies to the 
results on sandstones ; and, if they do nothing 
else, the samples of rock exhibited by the 
Municipality are sufficient to convey some 
idea of the sources, nature, and variety of 
the paving-stones used in the French 
metropolis. 








NOTES. 

weeaiiiy Board of Trade inquiry into 

¥ the railway classifications was 
opened at the Westminster Town 
Hall on Tuesday, and this ques- 
tion has, therefore, just entered upon a 
most important phase. The opposing forces 
may now be said to have joined issue, after a 
great deal of preliminary skirmishing. Lord 
Balfour presided at the meeting, which was 
convened for the purpose of settling the mode 
of procedure. The railway companies have 
secured the services of a number of eminent 
counsel—including Mr. Pope, Q.C., and Mr. 
Littler, Q.C., who so ably conduct cases before 
the Railway Commissiun,—and these gentle- 
men and others having spoken on behalf of 
the railway interest, and Mr. Balfour Brown 
in the name of the Mansion House Committee 
and other objectors, a “plan of campaign” 
was decided upon. The opening is to be on 
the part of the railway companies,—the 
London and North-Western Co.’s schedule 
being first considered, and afterwards another 
(probably that submitted by the Great Western 
Railway Co.) selected by the remaining com- 
a. Thereafter the objectors will be 

eard, the intention being to conduct the 
proceedings in a manner analogous to 
that adopted by Private Bill Committees. 
It had been announced that the first subject 
for discussion would be the question of ter- 
minals; but Lord Balfour on Tuesday re- 
quested that the whole case should be sub- 
mitted at the outset. It is also desired that 
the objections shall be amalgamated as far as 
possible, and a good deal has been accom- 
plished in this direction in the last few weeks. 
Only on Monday last the agriculturists, as a 
body, appointed a Committee to act on their 
behalf, twenty-seven County Councils and 
other bodies being represented. The Rail- 
way and Canal ‘Traders’ Association, the 
Mansion House Committee, and other bodies, 
seem disposed to act in concert, and many 
individual objections will doubtless be merged 
in those of such organisations. A number of 
trading and other Associations in Ireland 
were also formed into a central body last 
week, and such co-operation will, no doubt, 
facilitate the proceedings,—which are to be 
resumed on the 29th. Both sides have, 
therefore, a little more breathing time, after 
which the sittings are to be each Tuesday, 
Wednesday, and Shnssdey. 








HE scheme submitted by the Improve- 
ments Committee of the London County 
Council for the long and sorely-needed new 
street from Holborn to the Strand has been, 
for a time at any rate, comfortably shelved, 
as will be seen by the report which appears 
in another column. Urgently as some such 
new street is needed, we cannot altogether 
think that the plan submitted by the Com- 
mittee, and which we reproduce on another 
age, is as perfect as it might be, and a little 
urther delay and consideration will, we 
hope, result in some improvements of 
the plan before the work is entered upon. 
The new street, as will seen, starts 
from Holborn mainly on the line of 
Little Queen-street, crossing Great Queen- 
street east of the Freemasons’ Hall: but no 
pores seems to be made for widening 
uthampton-row, which would be the 
northern continuation of the proposed new 
street. Nor is the way in which the southern 
end of the street debouches upon the Strand, 
at the eastern corner of Catherine-street, at 
all satisfactory,—especially if the proposed 
works at the corner of Wellington-street, 











rounding off the approach from the Strand 
to Waterloo Bridge, are to be abandoned, ag 
was stated by Mr. Clarke to be the intention 
of the Improvements Committee. The scheme 
was shelved mainly on two grounds,— 
firstly, on the ground that due consideration 
had not yet been given to the question of 
housing the poor who would be displaced by 
the demolition of the property required for 
the scheme; and, secondly, because it is the 
feeling of a large section of the Council that 
no such improvements should be carried out 
until the incidence of rating be so altered that 
the ground-landlords or owners, as well as 
the occupiers of property, are made to con- 
tribute to the cost of such works. Many of 
the Councillors are so thoroughly imbued with 
this view that when it was urged, in support 
of the adoption of the Committee’s report, 
that the Council had already agreed to apply 
for pom to proceed with the widening of 
the Strand by removing the Holywell-street 
block, and that it would be well to proceed 
with the two improvements pari passu, 
strong disclaimers were put in by member 
after member, who explained that though 
they had voted for obtaining power 
to widen the Strand, they certainly 
should not vote for the carrying-out of 
the works unless they also had power to 
make property-owners contribute to the cost 
of such improvements. In view of the present 
and prospective burdens upon the London 
ratepayer, Mr. Marks was bold enough to 
suggest that possibly some day the Imperial 
Government would help with Imperial funds 
in defraying the cost of London improve- 
ments, for, he urged, London was the only 
great capital in Europe which owed nothing 
to its Imperial Government for the vas 
improvements of the last half-century. This 
suggestion ‘was scouted by some subsequent 
speakers as “a humiliating proposal,” and we 
fear that Londoners will not find a solution 
of their difficulties in that direction. 





: competition for the National Monv- 

ment to be erected at Berlin in memory 
of the Emperor William, to which we alluded 
lately, has resulted in the award of six pre- 
miums,—two first and four second,—to the 
following gentlemen :—500/. each to Messrs. 
Rettig & Pfann and Mr. Bruno Schmitz, all 
of Berlin; and 1507. each to Mr. Hildebrand, 
of Florence, Mr. Hilgers, of Charlottenburg, 
Messrs. Schafer & Ferber, of Berlin, and 
Messrs. Schilling & Gribner, of Munich. The 
drawings and models are now on view, and 
attract large crowds. 





R. WALDSTEIN’S catalogue of the 
Cambridge Museum of Casts, just pub- 
lished by Messrs. Macmillan, should interest 
a wider public than that to which it is 
primarily addressed, z.e., the undergraduate 
students of archeology. The Cambridge casts 
are so admirably representative of the various 
epochs of Greek art that a catalogue of them 
becomes in effect an excellent primer of the 
subject. It places before the student the 
facts of this study with less intermixture 
of opinion than the ordinary hand-book. 
The Cambridge catalogue cannot, of course, 
attempt to rival such a work as the Bausteme 
of Friedrichs and Wolters, which, though it 
is ostensibly merely the catalogue of the 
Berlin Cast Museum, is in effect the 
most comprehensive manual of Greek 
sculpture extant. Like this work, Dr. 
Waldstein’s catalogue gives abundant refer- 
ence to the literature of the subject,—@ 
literature very easily accessible to the Cam- 
bridge student, for the Archzological Library 
immediately adjoins the Cast Museum. The 
catalogue also mentions the best illustrations 
of each of the various sculptures. Dr. Wald- 
stein’s unique position as Reader in Archi- 
ology at Cambridge, and at the same time for 
one term in each year resident Director of 
the American School of Archeology 
Athens, give him special facilities, of which 
he is not slow to avail himself, for that 
touch-and-handle knowledge of originals 8° 





essential to the compiler of a catalogue. 
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OQ of the most interesting of the ancient 

buildings of Florence is the palace of 
the Arte della Lana, a building which was 
originally in the possession of the Comprobb:, 
one of the most powerful families in the age 
of civil discords, and was later on given up as 
a residence to the corporation of the Arte della 
Lana. It underwent some alterations in order 
to be used as the residence of the Arte; for 
instance, all the first floor was transformed 
into one grand hall, in which the audiences 
granted by the provosts and the meetings of 
the guilds took place. Fortunately, this 
palace has been declared, after a long diseus- 
sion, a “ public monument,” and is not, there- 
fore, comprised in the number of buildings 
fated to destruction. It is proposed to insert 
into the north wall of the building some of 
the remains of ancient doorways of buildings 
connected with the Arti of Florence; the 
doorway of the Arte dei HBrigattieri e 
Linaiuoli, that of the Arte degli Albergatori, 
the coat of arms of the Arte dei Medici e 
Speziale, &c. The interior of the Arte della 
Lana is to be made a museum of art and 
archeology. 





-= fine twelfth-century cathedral of 
Freyburg, on the borders of the Black 
Forest, has of late shown serious signs of 
decay, especially in the tower and spire, 
which together reach a height of 385 ft. A 
commission, consisting of four architects, 
namely, Von Schmidt, of Vienna; Von Egle, 
of Stuttgart; Durm, of Carlsruhe; and 
Denzinger, of Munich, having been appointed 
to examine and report, these gentlemen have 
just published the result of their examination 
and the steps which they advise should be 
taken to prevent further mischief. We are 
informed that amongst other items they 
propose to reduce the height of the spire by 
some 50ft., to replace the heavy, wooden 
frame for the bells by a light iron one, and to 
open up the east end of the choir by the 
demolition of the houses now built against it. 
The cost of these several measures is esti- 
mated at from 100,0002. to 150,000/. 





_ outbreak of diphtheria at Uxbridge 
again emphasises the necessity of con- 
stant need of all sanitary precautions in 
regard to water-supply. As there is to be 
an inquiry into the matter by the Local 
Government Board, it is to some extent an 
assumption that the cause of the outbreak is 
the water-supply. But it appears to be the 
‘opinion of the Local Board that therein is the 
beginning of the present epidemic. At a 
'Tecent meeting of the Board, a letter was 
read from a person who had been clerk of the 
‘works when the water-pipes in the district 
_ were laid down some thirty years ago. In it 
‘he states that “I only gave most of the mate- 
‘Tials to last twenty years .... as most of 
the service-pipes were laid for quickness and 
convenience, some very deep, and others 
shallow; and in some cases, if one pipe did 
not reach to another on the level, it had to 
be bent or elbowed to the bottom, and 
_ where the soil contained water or soakage 
the decay has taken place at the bottom, in 
fact perished, and now, of late, the water- 
supply is so often turned on with force, that 
the scales of iron fall off, and cause great 
leakages. .... Of this one thing [ am certain, 
that a very great portion of the former works 
requires renewing.” We see no reason to 
Suppose that this statement is not quite cor- 
rect. But if so, it shows in what a fool’s 
paradise the people of what is almost a 
metropolitan suburb have lived, materials 
Only intended to last twenty years being 
still in use for years after that period, with 
the result that sickness and death have 
grown rife. This state of things shows that 
constant examination of the water and sani- 
tary works of a district is just as necessary as 


the proper supervision of the works in the 
first instance. 


(es 





- P Greswell’s report to the Local 
aici overnment Board on the Sanitary Con- 
a ~~ of Cradley, in the Rural Sanitary Dis- 

ict of Stourbridge, in reference to a recent 


outbreak of enteric fever there, the following 
conditions of drainage are noted as charac- 
teristic of a district which “has been long 
known to the Board for grave sanitary short- 
comings and filth diseases ” :-— 


*‘The Highway Authorities bave laid down during 
the last ten years some three miles of 9in. and 
12 in. socketed pipes, for drainage of all the chief 
roadways not previously drained. Old brick-and- 
mortar culverts, about 2 ft. in diameter, still, how- 
ever, remain in use in Cradley proper (in the High- 
street, Butcher’s-Jane, and New-street). The 
socketed pipes are not cemented at the joints, and 
neither they nor the culverts have their inlets 
trapped. Road gullies are not provided with 
catchpits. For about a half of the dwellings there 
are channels by which liquid refuse may find its 
way to these conduits, but most of the channels are 
circuitous,—mere tracks upon the surface, cut by 
the sewage in the loose soil, or bricked gutters, 
many or most of them only dry-steyned ; a few are 
covered, and these are commonly faulty as to the 
mode of their construction, trapping, and ventila- 


Half or so of the house-sewage, as well as filth 
from a few water-closets and slaughter-houses, 
passes into the highway drains, which ultimately 
discharge directly or indirectly into the river. 
These drains frequently become silted up in wet 
weather, owing, it is said, to the large amount of 
road detritus washed into them. This is formed in 
abundance from the slag of the iron-furnaces, which 
is used as metal for the roads, and it is carried off 
into the drains, there being, as already said, no 
provision at the gully, inlets for intercepting solid 
matters of this sort. Four of the main highway 
drains were blocked in this way quite recently, 
three of them at the time of this inspection. House- 
drains also are frequently blocked, owing to a 
similar cause, and then, as in instances which came 
under my notice, a sewage swamp ensues, and 
extends over several contiguous premises. Itshould 
be stated also that there is no public paving in the 
district ; in the chief places there are kerbing and 
irregular channelling, but the footpaths are un- 
even, and, consisting, as they.do, largely of ashes 
and slag, they add their quota to the sediment 
which tends to block the drains. 

In cases in which liquid refuse from the house is 
not disposed of by way of the drains—and this 
holds of, perhaps, a half of the total,—it is thrown 
on to the premises to soak, if it can, into the 
ground, or else to form swamps.” 


In regard to the water from the old town 
well, there is an observation which illustrates 
the difficulty of persuading the poorer classes, 
in country districts especially, to act on 
sanitary advice when it is giventhem. The 
polluted character of this water had been the 
subject of frequent warnings from the 
Medical Inspectors of the Local Government 
Board, and the Vicar had told the people, in 
the pulpit and elsewhere, that those who 
seoulk this water “ were drinking dead men’s 
bones”: but the water continued in use. 





N Dr. Parsons’ report to the Local 
Government Board on an epidemic of 
diphtheria in the Sowerby Bridge Urban 
Sanitary District, some well-known old sins 
in drainage appliances are credited with 
part, at least, of the mischief. It should be 
mentioned also that in Sowerby Bridge 
“back-to-back” houses predominate, and a 
large number of the houses have no open 
space belonging to them. Concerning the 
drainage, the report gives the following 
among other statistics; and points out the 
manner in which, in addition to other and 
well-recognised objections to back-to-back to 
houses, this method of building increases the 
difficulty of proper placing of pipes for 
drainage from the interiors :— 


‘‘The houses in Sowerby Bridge are provided 
almost without an exception with indoor slopstones, 
and the discharge-pipe from the slopstone, in the 
great majority of cases, is connected directly with 
the drain. The attention of the Local Board was 
called to the danger of this arrangement at my 
visit to the district in 1886 in connexion with the 
cholera survey, and in houses built since then the 
slopstone-pipe has been made to discharge in the 
open air, but little has been done towards getting a 
similar plan adopted at houses built before that 
date. The slopstone-pipes are usually furnished 
with an S-shaped trapping bend, affording a water 
seal between 2in. and 3 in. in depth; but some 
were found untrapped, or provided only with bell- 
traps, here as elsewhere usyally broken or out of 

lace, so as to allow drain-air to come up into the 
Coun In particular instances also where the slop- 
stone-pipe seemed at first sight efficiently trapped, 
opportunity. was found to exist for the escape of 
drain-air into the house below the trap, from holes 





in the imperfectly-soldered seam of the leaden pipe, 


- from faulty connexion between the latter and the 
rain. 

One of the disadvantages of the back-to-back 
plan of building houses as practised in Sowerby 
Bridge, is the objectionable position in which the 
slop-stone is often placed in houses of this kind. 
In Sowerby Bridge the usual positions are :—First, 
in a cupboard next the fireplace ; here the warmth 
promotes decomposition of any putrescible matter 
which may cling to the slop-stone, and effluvia 
therefrom can pass to the upper shelves of the cup- 
board, which are used for keeping such things as 
plates, cups, and saucers, and sometimes articles of 
food. Second, in a cellar-head or stairfoot at the 
back of the house against the centre party-wall : 
these places are dark and envediiiehelt 7 the pipe 
cannot be made to discharge in the open air, and 
any effluvia from the sink find their way into the 
living-rooms or bedrooms, or into the places where 
food is kept. Third, in the cellar; a position more 
or less liable to similar objections. Owing, also, to 
the way in which the houses are built one above 
another, the waste pipe from the slop-stone in an 
upper house is often carried through a lower one.” 





E have received from Mr. T. Jones, 
teacher of engineering science at the 
Central Board School, Manchester, a very 
useful set of small sheets containing diagrams,* 
notes, and formule in reference to leading pro- 
blems of mechanics and mechanical construc- 
tion, accompanied also by some very ingenious 
cardboard working models of slide-valves. 
The sections of cylinder, steam-ports, and 
valves are drawn and filled in black in the 
sectional parts, the valve portion being on a 
separste slip of card which works backwards 
and forwards in slots, with small metal clips 
as guides; the head of the clip forms a small 
button for moving the slide. The student can 
thus set the valve in the various positions for 
steaming, expanding, exhausting, &c., and its 
connexion with the cylinder in each position 
is visibly shown, much more completely and 
intelligibly than by a series of diagrams of 
the various positions. 





HE second Pastel* Exhibition at the 
Grosvenor Gallery contains no doubt a 
good deal of clever work and some charming 
things, but also a good deal that is vulgar 
artistically, if not in other senses. In re- 
gard to some of the best works there, too, 
there seems to be rather too much of the 
attempt to give to pastel the look of a 
finished picture, to imitate an oil painting in 
short ; whereas the real power of this method 
is shown rather in sketches of brilliant colour 
effect. Mr. Scholderer’s portrait of “ Miss 
Breul” (25) in walking-dress is certainly a 
success, though the costume is the most suc- 
cessful part of it, the texture of the medium 
lending itself exceedingly well to the repre- 
sentation of the textures of the particular 
costume selected ; the colouring and model- 
ling of the features cannot compare with that 
ossible in finished oil or water-colour paint- 
ing. Mr. Hacker's portrait called “ Mauve 
and Gold” (40) is a far better exemplification 
of the real province of pastel,—of what it 
can do better than any other medium ; but of 
this class of work there is far too little in the 
room. One attempt at a gorgeously - filled 
flower-garden (236) has a sadly worsted-work 
effect, even at the height at which it has 
prudently been hung; and Mr. Holman Hunt’s 
head of “ Mr. R .Martineau” (128) is a still 
sadder exemplification of this mistake, and 
looks painfully like a hair-dresser’s advertise- 
ment. M. Emile Levy’s “Jeune Fille en 
costume Japonais” (106) is a good work ; 
his study of a little nude child (68) illustrates 
on the other hand the shortcomings of the 
method. Among the landscape sketches that 
bring out the true properties of pastel may be 
named, Mr. Llewellyn’s “The River Camel 
—Padstow” (35), though the water in the 
foreground is very wool-worky, but the 
middle distance is fine; Mr. Peppercorn’s “ Hay 
Waggon” (79); Mr. Aumonier’s “ Strayed 
Flock” (141), on the edge of a chalk quarry ; 
Miss Lucas’s “ Loch Fyne” (187), &c. Mr. 
Vigor has made a beautifully refined portrait 
of “Mrs. Tennant” (155), but here again, 
though the pose of the figure is admirable, 
the costume represents the prominent part of 





* Published by the Author at 27, Barton-street, Moss 
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the work. It is characteristic of an English 
exhibition that there is so little attempt at 
poetic suggestion in slight studies, for which 
this medium is so suggestive, or should be: 
but it is nearly all plain prose,—sometimes 
very plain prose indeed, for some of the large 
portraits exhibited are absolutely ugly besides 
being vulgar in sentiment, and no better can 
be said for them than that the artist has 
achieved a certain kind of coarse realism. 








THE LONDON COUNTY COUNCIL. 


THE ordinary weekly meeting of the London 
County Council was held on Tuesday last in 
the Council Chamber at Guildhall, Sir John 
Lubbock, Vice-Chairman, presiding, in the ab- 
sence, through indisposition, of the Chairman, 
Lord Rosebery. 

New Member.—Mr. W. J. Orsman was intro- 
duced and took his seat on his election for 
Haggerstone, in the room of the late Mr. Firth, 
Deputy-Chairman. 

The Proposed Street from Holborn to the 
Strand.—The consideration of the Report of 
the Improvements Committee, recommending 
the formation of a new street from Holborn to 
the Strand, on the line shown by the accom- 
panying map, was then resumed. The report, 
the substance of which was printed by us last 
week, recommended the formation of a street 
90 ft. wide, at a total estimated cost of 
1,473,000/., made up of the following items :— 
Engineer’s estimate for the formation of the 
roads, &c., 59,000/.; Architect’s estimate of net 
cost of property to be acquired, after deducting 
recoupments, 1,414,0007. The Committee re- 
commended that the Council should apply to 
Parliament for the following powers :— 


“‘(a) To construct a new street from Holborn 
to the Strand, as shown on the plan submitted 
with the report. 

(6) To construct a spur street from a point of 
the new street near Drury-lane to St. Clement 
Danes Church. 

(c) To form such new streets 90 ft. in width. 

(d) To widen the approach to Waterloo 
Bridge on both sides of its junction with the 
Strand. 

(e) To purchase the whole of the property 
comprised in Block A (see map). 

(f/) To construct a subway under the new 
streets.” 

The Committee further recommended :— 


“(g) That in the event of any or all of the 
above recommendations being adopted by the 
Council, it be referred to the Improvements and 
the Parliamentary Committees to give effect to 
the same. 

(hk) That provision be made for the planting 
of trees on each side of the streets.” 


Mr. Clarke, the Chairman of the Improve- 
ments Committee, said he wished to say that, 
so far as the approaches to Waterloo Bridge 
from the Strand were concerned, the esti- 
mated cost of that part of the scheme 
had proved to be greater than the Com- 
mittee had at first anticipated. By omitt- 
ing that portion of the improvement for the 
present, the estimated cost of the scheme would 
be reduced by about 216,000/. There was also, 
he thought, a possibility that a new railway 
might be made beneath the new street, and if 
that railway were mace, the cost of the improve- 
ment tothe ratepayers would be very materially 
decreased. It was also suggested that part of 
the land north of Holywell-street, marked A on 
the plan, would afford a spacious and central 
position for the offices and Council Chamber 
which the Council wouid have to provide for 
itself within the next few years. In 
answer to a question as to the intention 
of the Committee with regard to the Church 
of St. Mary-le-Strand,—whether it was in- 
tended to remove the church or to retain it, 
and if to retain it, whether there would be a 
wide carriage-way on the north side? How did 
the Committee propose to do that when they 
had not scheduled the property north of the 
church? Mr. Clarke replied that the question 
of the two churches was one which entered into 
the report which came up before the Council 
and was agreed to a fortnight ago. Asamatter 
of fact what they proposed to do was to take 
the land surrounding both the churches and 
throw it into the roadway. 

Karl Compton moved the following amend- 
ment :—‘ That the report be referred back to 
the Committee with an instruction that no steps 
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be taken with regard to the new street between 
Holborn and the Strand, until any insanitary 
area affected by that scheme can be dealt with 
under Cross’s Act, and until the arrangements to 
be made for rehousing the displaced working 
classes shall have been submitted to the Council.” 
He supposed the Council would agree with him 
that if they had a committee on the subject of 
the housing of the working classes, nothing 
would be more important than that they should 
understand, when a great improvement scheme 
was brought forward, what would happen to 
those displaced by that scheme. It was also 
manifest that it would be to their advantage if 
they were going to undertake great improvement 
schemes in London, that they should carry them 
out where there were insanitary districts, and 
thereby save the cost to a great amount. As to 
the insanitary area of that particular district, 
his committee received a report from their 





Medical Officer the previous day that there was 


one lot of houses through which: those streets 
would go which he would condemn as insanl- 
tary. That lot would contain a very large 
number of people. Then they were advised 
by their Solicitor that it would not be possible 
to buy this land under Cross’s Act in time 
for the next session of Parliament. That 
was the reason why he wished the report 
referred back. If they applied to Parlia- 
ment for permission to acquire this land, they 
would not be able to apply under Cross’s Act, 
and they would, therefore, apply for the land 
under circumstances which would necessarily 
inflict on this particular district and the whole 
metropolis additional burdens in the way of 
expense. They had been told that it would be 
impossible to acquire this land under Crosss 
Act, but that Act had been applied in Birming- 
ham to insanitary areas and carried out, a0 

what had been done in Birmingham he thought 
might take place in London. He contended 
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that the Committee on the Housing of the 
Working Classes had not had time to make 
inquiries, and if the Council carried out the 
proposed improvement scheme they would 
be doing it without sufficient notice as to 
the wants of the people they were to dis- 
Jace. He had made a calculation, and 
the street itself as proposed would actually 
touch dwellings which at the present moment 
gontained from 3,000 to 4,000 of the work- 
ing classes. If they scheduled land to the 
east or the west of the proposed streets, he 
imagined that they would really have to face 
the problem of housing 6,000 or 7,000 people. 
He appealed to the Council whether this was a 
matter that they ought to rush through. Before 
any further improvements were carried he 
hoped the Council would pause, so as to show 
the people of London that they did not intend 
to follow the example of those who removed 
large masses of the working classes in order to 
build the Law Courts without providing for the 
rehousing of them, nor of those who made 
Shaftesbury-avenue,—in fact, that they did not 
intend to enter upon any improvement scheme 
of any kind whatever until they had met the 
interests of the working classes, which had 
hitherto been neglected in the metropolis. 

Mr. Beachcroft, in seconding the amendment, 
gaid the improvement schemes which were 
needed at the present moment were schemes 
for improving the dwellings of the working 
classes, and his reasons for seconding Lord 
Compton’s amendment was that the pre- 
sent scheme was one which would in no 
way meet this want. The scheme of 
forming a new boulevard 90 ft. wide from 
Holborn to the Strand was a purely fancy 
one, and one which, however desirable, 
would benefit the better classes only and those 
who could perfectly well afford to occupy a 
few minutes more in their journey from Euston- 
square to Waterloo. One million and a half 
had within the past few years been spent in 
this part of London in respect to Shaftesbury- 
avenue and Charing Cross-road, and, with the 
tact before them of the heavy burden which the 
tatepayer had to bear, they had no right to 
spend another million and a half unless the 
necessity for it was shown to be urgent. There 
was no worse part of London than that south- 
west of Lincoln’s Inn-fields, Clare Market being 
the centre of it. The proposed scheme would 
‘do nothing towards rehousing the people of that 
long-neglected district, and it was because he 
believed that if they adopted it they should 
postpone the necessary rehousing question, that 
he trusted Lord Compton’s amendment would 
be carried. 

In the course of further discussion, Colonel 
Hughes opposed the scheme, which he charac- 
terised as ill-considered and immature, on the 
gtound that the present financial position of 
the Council would not permit of so heavy an 
expenditure on one improvement just now; 
and other speakers opposed it on the ground 
that no improvement of the kind ought to be 
undertaken until the incidence of taxation were 
60 altered that the owners of the property to be 
senetined by improvements should pay their 

alr share of the cost. Eventually Earl 
Vompton’s amendment was carried. 

The Smoke Nuisance.—The Sanitary and 
Special Purposes Committee presented the fol- 
Owing report: ——‘“ Your Committee have to 
ow that they have considered the resolution 
of the Council of June 4 last—that it be an 
instruction to the Sanitary and Special Parposes 
; ry mgr to take into consideration the causes 
= - fogs which trouble London during the 

a er months and the increased death-rate 
cola their prevalence, in order to put in force 
re ing powers for dealing with them, and 
a aining increased powers if necessary. Your 
a have arrived at the conclusion that 
sk at present impossible for them to propose 
md mae Suggestion for dealing with the 
= 1on of London fogs. The discussions and in- 
in + poner on the subject which havetaken place 
method bres few years have not disclosed any 
rr . prevention which promises to effectany 
~ abatement of the evil. There is little 
of th ence of opinion as to the extent and gravity 
in “< tee caused in London by fog,and your 
+ on gladly consider any suggestion 
Geuncl ¢ ical nature which would enable the 
a 0 take effective measures for abating 

eevil. The only existing legislation beari 
qm the sub; , g legislation bearing 

ject Is contained in the Smoke 


Aba : : 
—. Acts, which provide that the 


: engines and furnaces in buildings 
use - & 
d for trade, and in vessels on the river 





Thames, shall be so constructed as to burn their 
own smoke. The police are entrusted with the 
enforcement of these Acts, and the Council 
have no jurisdiction under them, and cannot 
therefore put the powers given by the Acts in 
force as indicated in the reference.” This was 
agreed to without discussion. 

Tenders for Building Work at Asylums.— 
The consideration of the Report of the Asylums 
Committee, bringing up lists of tenders for im- 
portant works at the Cane Hill Asylum, Coulsdon, 
and Claybury Asylum, Essex, was postponed. 
The lists of tenders will be found in another 
column of this week’s Builder. 








IMPROVED DWELLINGS FOR THE 
POORER CLASSES. 


WE give this week plans of one of the modes 
of construction of improved dwellings included 
in the scheme submitted to the Economic 
Science Section of the British Association, at 
Newcastle, by Mr. D. G. Hoey, together with a 
fuller summary of the practical part of his 
paper.* 

In proposing a method of cure, Mr. Hoey stated 
the chief points of difficulty, as follows :— 

1. The cost of ground, rendering it inevitable 
that many such houses should be erected on a 
limited space. 

2. Providing means, within such limited space, 
for due separation and privacy of the sexes, 
together with 

3. Thorough ventilation, producing continuous 
renewal of the atmosphere; whilst 

4, Causing neither discomfort nor danger from 
draughts. 

5. Comfortable warmth in a fresh atmosphere ; 
protection from cold in winter and from wind or 
storm ever entering. 

6. Adequate privy accommodation, possessing 
the privacy the term implies, and comfortably 
accessible to women and children. 

A seventh, adequate cubic space, had received 
great prominence, and legal enactment had pre- 
scribed a minimum of 300 cubic feet per adult, 
but this measure of adequacy he characterised 
as a dangerous delusion, stating the true mea- 
sure of adequacy to be that of the forces con- 
tinuously at work in the renewal of the atmos- 
phere of the house, and that small houses for 
the poor, possessing efficient ventilation, will be 
more healthful, guoad the cubic feet of air they 
contain, than the unventilated banqueting hall 
or assembly room or theatre, crowded with 
wealth and fashion. 

The first difficulty, the cost of ground and the 
resulting multiplication of houses within a 
restricted area, is disposed of, so far as me- 
chanical science is concerned, by a system of 
ventilation,t which he states can be efficiently 
adapted, in its essentials, to such small houses, 
adding little or nothing to the cost of erection. 
It works automatically, acts most powerfully 
when most required, as when cooking is going 
on, and cannot be interfered with, without great 
trouble and ingenuity, not likely to be exercised, 
as it gives rise to no draughts or felt discom- 
fort. 

It was first applied in the Glasgow Interna- 
tional Exhibition of last year, in a long low 
narrow bar, constantly filled by men standing 
close together, smoking, with a cubic space to 
each occupant, not one-sixth part of that pro- 
vided in these houses for the poor. The severest 
tests were applied to it by Dr. Wallace, the City 
Analyst, who certified (1) that before the appli- 
cation of this system the bar had a “ very im- 
pure and oppressive atmosphere,” and (2) that 
the application ‘‘more than satisfied the re- 
quirements of the case, giving, continuously, a 
practically unvitiated atmosphere, without 
gusts or draughts. The bar was densely 
crowded.” It can be seen in continuous opera- 
tion in the smoking foyer of the Gaiety Theatre, 
Strand, the cubic space to each occupant in 
which is also only a fraction of that provided 
in these small houses, and there, as tested in 
the presence of the architects for the proprietor, 
Messrs. Romaine-Walker & Tanner, it is auto- 
matically renewing the entire atmosphere three 
times an hour, continuously, which can be in- 
stantaneously increased to six times an hour, 
by turning on a tap; whilst the atmosphere, 
although fresh, is absolutely free from draught 
or sensible current. 

* It should be understood that what is here given is the 
condensed report by Mr. Hoey of his own paper read at 
the British Association: for convenience we print it in 
the form furnished to us, but the responsibility of it rests 
with Mr. Hoey. 


+ For a complete description of this system see the 
‘6 Journal of the Society of Arts’’ of 3lst May, 1889. 











By these means the third and fourth diffi- 
culties,—continuous renewal of the atmosphere 
without draughts,—are thus also disposed of. 
The fifth,—comfortable warmth, and protection 
from wind and storm,—is secured by a variety 
of simple devices, such as air spaces in the 


and the entrances into the houses being from 


ciently ventilated and free from draughts. 
The second,—due separation and privacy for 
the sexes, within such unavoidably limited 


lation, the greatest of all the difficulties, and 
the accompanying plans, of one of the modes 
of construction embraced in the scheme, show 
the arrangements made under this head. The 
plans proceed on the principle of a state cabin 
on board ship. They were originally designed 
by Mr. Hoey’s father, who was an experienced 
naval architect, and the principal additions or 
alterations made by himself are in connexion 
with the application thereto of his ventilating 
system. 

The enlarged section and plan (see p. 277) show 
a single apartment, 15 ft. in length from door to 


this bare and comfortless room may be converted 
into a well-arranged and comfortable family 


ing out of the public corridor, is the entrance 
door, 2ft. 6in. wide, opening into an internal 
passage, 6 ft. long and 2 ft. 6 in. wide, on each 
side of which there is a space, 4 ft. 3 in. wide, 
6 ft. long, and 7 ft. high. These two spaces, 
enclosed by the partitions forming the passage 
and the partitions between them and the re- 
mainder of the room, are thus converted into 
bed-closets, or, in shipbuilders’ phrase, state 
cabins, 6 ft. by 4 ft. 3in. by 7 ft. high, each con- 
taining two single beds or “ berths,” along the 
wall, 6ft. long and 21in. wide, leaving a clear 
floor space, 6ft. long and 2 ft. 6in. wide, in 
front of the berths; the lighting is by corru- 
gated glass in the partition. At both ends of 
each there is a seat, fitted as a locker, and, 
at the end next to the public corridor, a 
cupboard, the entire height of 7 ft., minus the 
space occupied by the locker in front of it, at 
the side of which the inlet for fresh air into the 
cabin is shown, whilst the outlet for the vitiated 
air, at the top, is indicated by an arrow. The 
partition, at the 6 ft. length from the door, is 
continued up to the 13 ft. ceiling, across the 
entire breadth occupied by the berths and the 
passage between them. A space is thus en- 
closed, on the top of these births and passage, 


sleeping apartment, with a bed at one end for 
two persons, 6 ft. long and 4 ft. wide, leaving a 
floor space, at the end of the bed, 6 ft. by 5 ft., 
and another, 6 ft. by 2 ft., between the front of 
the bed and the wall of the public corridor. 
But the ceiling of this public corridor is only 
8 ft. high, whereas that of the room is 13 ft., 
and this yields space, within the sleeping apart- 
ment, for cupboards or lockers, along the entire 


11 ft., the bottom 1 ft. above the floor, the top | 


at the ceiling, with a large cupboard, from floor 
to ceiling, at the end of the bed. This dormi- 
tory is lighted, in like manner, by corrugated 
glass in the partition. ‘The inlet for fresh air 
is shown, and the outlet for vitiated air, at the 
top, is indicated by an arrow. 

After thus providing comfortable separate 
sleeping accommodation and receptacles for 
clothing and other personal belongings (1) for 
a husband and wife, (2) for four of a family, 
two and two, and quite suitable for young chil- 
dren lying two in a berth, there is left a living- 
room for the family, with a floor-space 11 ft. by 
9 ft., and 13 ft. high, not lumbered up by the 
family belongings, because the various members 
have been as well provided with these in their 
private sleeping-rooms, as the families of people 
in a much higher sphere. The enlarged section 
and plan show the accommodation provided for 
the housewife to be on a par with that in the 
sleeping-rooms, and the outlet to the ventilating 
shaft, for keeping the air always pure, 1s also 
shown, with the entering air reservoir for the 
living-room. There is an enlarged plan of the 
upper bed closet, with a front plan showing 
eight rooms, a sketch cross section of the 
building, and an enlarged plan of the end 
windows in the corridors, showing fresh- 
air reservoir. The roofs of the berths 
are supported by T-iron, the corner supports 
are of angle iron, giving strength, and occupy- 
ing practically no space; whilst the whole 
fittings are of fixed and defined make and 





dimensions, capable of being produced in any 


outer walls, forming an efficient non-conductor, — 


closed passages, which are themselves effi- . 





space,—is, in conjunction with efficient venti- | 


window, 11 ft.in breadth, 13 ft.in height, and how | 


dwelling. In the middle of the 11 ft. end, lead- | 


11 ft. by 6 ft., and 6 ft. high, which forms a. 
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“ Improved Dwellings for the Poorer Classes.” By Mr. D. G@. Hoey. 














quantity, at small cost, and fitted up, in little | every hour, after the burning ceased, by closing | states that he is prepared to potas = 
time, at trifling expense. The stove, which does | the front and keeping the chimney warm. It/| Glasgow one hundred honest poor, pe gers 
the cooking, heating, and ventilating, burns | will be seen that the chimneys are built in|seen better days, and are familiar wit = 
amy slack, and consumes its own refuse down |stacks, to conserve the heat and keep the | surroundings, who will make model tenan ma | 
to powdered ash; has a blower which sets it | ventilation always going efficiently. such model dwellings, and prove it by punc the 
ablaze in a few seconds, and a damper which; Mr. Hoey claims that these houses can be| payment of the rents, and by keeping en 
keeps it smouldering a whole night ; its cost is | constructed, on sound commercial principles, to | model houses in model order ; and — ethfab 
low, and any number can be supplied quickly | yield a fair return, at rents of 4/, 10s, per | as it is thus proved that decent and me Kent 
by the makers, Messrs. McDowall, Steven, & Co.,;annum, with others, having yet superior homes for the poor can be provided, neg oon 
Milton Iron Works, Glasgow, the largest makers | arrangements, at 1/. more, and that the sole | and paid for, costing no more than t : ws 
ef stoves in Scotland. The adequate cubic | help needed from those who possess the means, to which they are now condemne od 
space of the statute is 300 cubic feat per adult, | is to finance the enterprise, so as to obtain the enactments may be resorted to to tial ie 
for a whole night. This stove has been tested | necessary advances at the very lowest rate of others to a mode of life which 1s essen of the 
and proved to give tice that amount of fresh | interest, for which reason the advances them- the public health, and the ee ie 
air every hour when burning, and that amount /| selves must be made absolutely secure. He | comfort and longevity of the entire com 
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“Improved Dwellings for the Poorer Classes.” By Mr. 


D. G. Hoey. 





LONDON BUILDERS AND THE SCHOOL 
BOARD. 


For the past two or three weeks we have 
Siven brief reports of meetings of London 
ders held to protest against the contem- 
ted action of the School Board for London 
With regard to placing the work of repairs, &c., 
their schools in the hands of a comparatively 
few firms instead of leaving the work open to 
public competition. Another meeting was held 
at Anderton’s Hotel, Fleet-street, on Tuesday 
evening, when it was resolved to memorialise 
the Board on the subject and to appear before 
them by means of a deputation on Thursday 





afternoon. As this deputation would be ad- 
dressing the Board just as we go to press, we 
cannot announce the result until next week, 
but we give the text of the Works Committee’s 





report in which the change is proposed :— 


“On the 2lst February, 1889, the Board | 
passed the following resolution :— | 

*‘ That tenders be obtained both for general repairs and 
painting, based upon schedules of prices renewable at the 
end of each two years, and that firms willing to carry out 
the work be appointed for Divisions or Groups of 
Schools.’ | 
This recommendation had originally been | 
made in the Report of the Special Committee | 
on the Work of the Works Department, and. 





was subsequently confirmed by the Works Com- 
mittee in their report, which was submitted to. 
the Board on February 21, 1889. The Board 
then rescinded their resolution of December 17, 
1885 (requiring that all contracts should be 
advertised and tenders invited by open compe- 
tition, so far as it related to this and certain 
other classes of work). On July 18, 1889, the 
Committee in their report to the Board ex- 
plained that they were about to invite 
tenders for carrying out repairs to build- 
ings and furniture generally, and _ that 
they were of opinion that these tenders 
should not be obtained by open competi- 
tion, but that a selected list af approved firms 
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should be invited to tender. On August 1, 
1889, the committee further reported that they 
had come to the conclusion that it would be 
desirable that in fature tenders for all works 
should be invited only from a limited and se- 
lected list of builders. Acting under the above 
resolutions of the Board, the committee accord- 
ingly selected twenty-one of the most reliable 
building firms in London, and asked them 
whether they would be willing to tender for the 
repairs to the schools and furniture of the Board 
on a printed schedule of prices. Two of these 
firms were not prepared to tender, viz., Messrs. 
Shillitoe & Sons, and Messrs. Trollope & Sons; 
and athird firm, Messrs. Clarke & Bracey, did not 
reply till after the tenders had been received. 
The following is a list of the remaining eighteen 
firms from whom tenders were received:— 
Atherton & Latta, of No. 71, Chrisp-street, 
Poplar, E.; Belham & Co., of No. 155, 
Buckingham Palace-road; Charteris, D., of 
Page-street, Westminster; Colls & Son, of 
No. 53, Moorgate-street, E.C.; Cox, C., of 
St. George's Works, Mare- street; Cubitt 
& Co. of No. 258, Gray’s-Inn-road; Dove 
' Brothers, of No. 15, Studd-street, Islington ; 
Downs, W., of Hampton-street, Walworth-road ; 
Grover & Son, of Wilton Works, New North- 
road; Higgs & Hill, of Crown Works, South 
Lambeth-road ; Holloway, J., of Marmion Works, 
Lavender-hill; Kirk and Randall, of Warren- 
lane Works, Woolwich; Lathey Brothers, of St. 
George’s-road, Battersea; Lawrance & Sons, of 
Nos. 14 to 16, Wharf-road, N.; Macey & Son, of 
No. 268, Strand, W.C.; Patman & Fothering- 
ham, of Nos. 100 to 102, Theobald’s-road; 
Stephens, Bastow, & Co., of No. 195, Stewart’s- 
road, 8.W.; and Williams & Son, of Richmond- 
street, N. 

The above list was submitted to the Com- 
mittee at their meeting on July 29, when the 
Chairman of the Committee was authorised, as 
a matter of emergency, to accept tenders during 
the vacation. The tenders were received on 
J }. Se. 

In the meantime the committee beg leave to 
make the following recommendations with re- 
gard to the remaining divisions :— 

That the tenders of the following firms for 
carrying out repairs to the schools and furniture 
of the Board in the divisions mentioned below 
on the Contract Schedule of Prices, subject to 
the discount specified, be accepted; the con- 
tract, in each case, to be determinable at the 
end of one year, or at any time thereafter, by 
om months’ notice being given on either 
side :— 

(a) Schools in the City Division—The tender 
of Messrs. Cubitt & Co., of No, 258, Gray’s Inn- 
road, W.C. The Contract Schedule of Prices to 
be subject to a discount of 5 per cent. 

(0) Schools in the Chelsea Division—The 
tender of Mr. J. Holloway, of Marmion Works, 
Lavender-bill, S.W. The Contract Schedule of 
Prices to be subject to a discount of 73 per cent. 

(¢) Schools in the Greenwich Division—The 
tender of Messrs. Kirk & Randall, of Warren- 
lane Works, Woolwich, S.E. The Contract 
Schedule of Prices to be subject to a discount 
of 104 per cent. 

(d) Schools in the East Lambeth Division— 
The tender of Mr. D. Charteris, of Page-street, 
Westminster. The Contract Schedule of Prices 
to be subject to a discount cf 5 per cent. 

(e) Schools in the Marylebone Division—The 
tender of Messrs. Cubitt & Co., of No. 258, 
Gray’s Inn-road, W.C. The Contract Schedule 
of _— to be subject to a discount of 5 per 
cent. 

(7) Schools in the Southwark Division—The 
tender of Messrs. Patman & Fotheringham, of 
Nos. 100 to 102, Theobald’s-road, W.C. The 
Contract Schedule of Prices to be subject to a 
discount of 5 per cent. 

(7) Schools in the Tower Hamlets Division— 
The tender of Messrs. Atherton & Latta, of No. 
71, Chrisp-street, Poplar, E. The Contract 
Schedule of Prices to be subject to a discount 
of 5 per cent. 

(2) Schools in the Westminster Division— 
The tender of Messrs. Cubitt & Co., of No. 258, 
Gray’s Inn-road, W.C. The Contract Schedule 
of Cee to be subject to a discount of 5 per 
cent.” 

This report is still awaiting consideration by 
the Board. It is alleged that it owes its origin 
to the fact that a great deal of bad work has 
been done for the Board under the open contract 








* We have not space for the whole list of tenders which 
were sent in by those who offered to do the work—some at 


than schedule prices, 


—= : 
system; but at the meeting on Tuesday night 
it was roundly asserted that all the bad work 
which had been brought to light had been done 
under the system of close or select competition 
which prevailed prior to the election of the 
last Board in November, 1885. Several speakers 
at the meeting on Tuesday severely criticised 
the Board’s printed schedule of prices. It was 
declared that many of the prices which it was 
proposed should be paid to Messrs. Cubitt and 
other large firms were greatly in excess of 
those paid to the small builders who had 
hitherto done the work, and that therefore the 
schedule was unjust to the ratepayers. More- 
over, it was not free from errors, as blind-cord 
was priceed at 3s.4d, per yard,—evidently a 
misprint for #d. One speaker strongly con- 
tended for the work in each local division of the 
School Board being put up to competition 
amongst local men only, on the ground that 
economy, efficiency, and promptness of execution 
would be thereby ensured. 








Sllustrations. 





THE GREAT CLOISTERS, GLOUCESTER 
CATHEDRAL. 


set| LIS plate is reproduced from a forcible 

wii pencil sketch by Mr. C. E. Mallows. 
2.323; It represents the well-known “great 
cloister,” which was built at the latter end of the 
fourteenth and beginning of the fifteenth century 
onthenorth side of GloucesterCathedral. It was 
completed in the year 1412, and the vault is one 
of the earliest, if not quite the earliest, example 
of fan tracery. According to Professor Willis, 
the Gloucester district was probably the nursery 
of the Perpendicular style, and this piece of 
fan vaulting may have been the prototype of all 
others, as it is one of the most beautiful speci- 
mens of its class of work. The length of the 
cloister from north to south is 148 ft. and from 
east to west 144 ft., and its height is 16 ft. 6 in. 








VIEW OF THE PROPOSED CHANNEL 
BRIDGE. 


WE give this week a view, copied from a 
photograph which has been exhibited publicly 
in Paris, taken from a drawing made for the 
engineers in order to give a general idea of 
the scheme and of the appearance the bridge 
would exhibit if completed. 

As will be seen, the principle of construction 
is the use of a form of cantilever which may be 
described as a gigantic cross-head seated on 
two piers sufficiently far apart to form a base 
which will give stability, while the space 
between the ends of the cross-heads is filled by 
an intermediate girder carried between them. 
As in the Forth Bridge, the girders are tapered 
each way, horizontally and vertically, from 
the base or bearing-point of the cantilever. 

As in the case of the Forth Bridge, the enor- 
mous scale of the work can only be inferred 
from the drawing by comparison with that of 
the objects grouped with it, the shipping and 
the train, which are correctly put in with refer- 
ence to the scale of the whole. The design of 
the masonry piers is indeed entirely destructive 
of scale, the details being those common to 
smaller structures, much magnified. 

The security of the form of cross-head canti- 
lever here employed appears to us to be far 
inferior to that of the Forth Bridge, with which 
it is natural to compare it. It has nothing like 
the solid abutment and wide base of the Forth 
Bridge piers: nor can the cantilevers be 
susceptible of being bolted down into the con- 
crete pier in the same way. 

The main measurements are given under the 
drawing. It is proposed to build the masonry 
piers inside metal caissons kept in position by 
compressed air. According to the full state- 
ment of the scheme by the engineers, a trans- 
lation of which has been given in the Hngineer 
for September 27 and October 4, the roadway 
would be floored throughout its length with 
ribbed sheet-iron, with sufficient space outside 
the railway for establishing refuges, houses for 
employés, signal-boxes, &c. 

The greatest distance between the axes of 
the main girders, over the piles, is 25 métres, 
which it is considered will give sufficient lateral 
stability to the construction. The engineers 
go into many details as to putting the work in 





position, but these may certainly be regarded 


Our own opinion as to the probability and 








advisability of such a work being carried out 
we have already stated (page 219, ante), 

The engineers who are responsible for the 
scheme are MM. Schneider & Co. and M. H. 
Hersent. The eminent English engineers, Sir 
John Fowler and Mr. Baker, are named az con. 
sulting engineers for the scheme; but we believe 
we may say that our previous conjecture as to 
their real position in the matter is not far from 
the truth. 





DESIGN FOR STAINED GLASS. 


THIS illustration is reproduced from a 
coloured drawing by Mr. Rowland G. Jones, 
which was exhibited at the last Royal Academy 
Exhibition. 

The design shows a window, the main portion 
of which is white glass (painted slightly in 
grisaille) to admit the necessary light, while 
the band at the top is leaded with sufficient 
colour to act as a sun-blind. 

The device of Cupid’s bow and torch gives 
the cue to the detail throughout the whole. 





DESIGN FOR A TOWN HOUSE, 


THIS is reproduced from a drawing by Mr. 
A. C. Breden, which was exhibited at the Royal 
Academy this year. The author says: “The 
materials intended are a warm-toned red brick, 
with buff terra-cotta dressings, strings, &c., with 
Broseley brindled tiles for roofing. ll the 
carved brickwork to be executed in the same 
bricks as the plain work. The windows to be 
filled in with lead glazing as indicated.” 





ENTRANCE LODGES, QUEEN’S PARK, 
CREWE. 


THESE lodges and gates form the principal 
entrance to the park which was opened last 
year by H.R.H. the Duke of Cambridge, and 
presented by the London and North-Western 
Railway Company to the Borough of Crewe, as a 
Jubilee gift, and also in commemoration of the 
opening of the railway at Crewe, which, by a 
coincidence, took place in the same year as the 
accession of her Majesty. 

The park contains about forty acres, and a 
large amount has been spent in forming roads, 
boundary fencing, ornamental waters, and 
planting ; besides which there has been pro- 
vided a large tea pavilion, band-stand, and the 
lodges, &c., which we illustrate. 

The clock tower shown in the drawing was 
subscribed for and presented by the workmen 
in the employ of the railway company. 

The whole of the work was carriea out under 
the direct supervision of Mr. F. W. Webb, the 
chief engineer to the Company, to whom, with 
the co-operation of the Chairman, Sir Richard 
Moon, and the other directors, Crewe is in- 
debted for the successful completion of the 
park as it now stands. 

The Lodges are from my design, the outside 
walling being of stone, and the timber framing 
of picked English oak, the roofs being covered 
with Staffordshire tiles. JOHN BROOKE. 





HOUSE AND STUDIO, AVONMORE- 
ROAD, W. 


THIs illustration is from a drawing exhibited 
at the Royal Academy. The building, which 
has lately been finished, contains a residence 
on the right-hand side and a sculptor’s studio 
to the left on the ground floor. There is also 4 
painter’s studio and suite of rooms in the upper 
portion of the left-hand side of the building, 
having a separate entrance under the porch 
and approached by the turret staircase. 

The architect is Mr. J. M. MacLaren. 








New Prison at Aberdeen.—In order to 
keep within the authorised expenditure, the 
plans have been modified by reducing the = 
of certain buildings, &c.; and Messrs. Danie 
MacAndrew & Co., builders, of Aberdeen, have 
obtained the contract for the whole of the works 
to be carried out meantime, and operations will 
be commenced immediately. After the buildings 
are occupied it is expected that extensions W 
be made, as is from time to time found neces- 
sary, by convict labour, in the same way 4 
at present being done in the case of the = 
vict prison at Peterhead in connexion pe ; 
the harbour of refuge works there, so ¢ : 
the ultimate cost will amount to about 7: 
sum stated in last week’s Builder. Messrs. ©- 
MacAndrew & Co.’s contract price is, in rouD 





figures, 20,000/. 
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CARVED SETTLE END. 


ALTHOUGH not now used for its original 
purpose, the old oak settle end here illustrated 
is an excellent specimen of a class, examples of 
which are comparatively rare. It was formerly 
in an inn in North Devon, but has been removed 
from its original position. It is probably of 
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sixteenth-century date, boldly carved, but care- 
fully finished also, especially the seated figure 
at the top. The shield seems to bear a fancy 
device, and not an heraldic charge. The oppo- 
site or inner side is quite plain. It measures 
5ft.9 in. in height at the back, and its width 
decreases from 18 in. at the bottom to 6 in. at 
the top. 








New R.C. Church at Leeds.—The Bishop 
of Hexham and Newcastle laid the founda- 
tlon-stone of a new Roman Catholic church, 
on the 28th ult., which is to be erected at 
the top of Quarry-hill, Leeds. The building 
% to be of brick, with stone facings, the 
style of architecture being Decorated Gothic. 
The nave of the church will be 118 ft. long and 
30 ft. wide. There are to be double aisles on 

th north and south sides, with two ranges of 
arcades, giving a width of 72 ft. Along the 
outer aisles are to be chapels and confessionals 
alternately. The sanctuary at the west end of 
the church will be of the same width as the 
have, with an apsidal end and an ambulatory 
round. _On the north side of the sanctuary 
there will be the Lady Chapel, and on the 
South side the organ-chapel and sacristy for 
clergy and choir. At the west end there is to 
bea nine-light traceried window. The roofs are 
0 be of framed and dressed timber, with 
moulded cornices, principals, and purlins, filled 
“ed With framed boarding, The seats are to 

of pitch-pine, and the choir-stalls of oak. 


The architects are M 
: essrs. Kelly & Birchall, 





CONCRETE FLOORS. 


S1rR,—Formerly I held, not less tenaciously 
than Mr. Sutcliffe holds now, to Professor 
Unwin’s formulz for strength of flat plates, 
until my faith was staggered by their applica- 
tion to large sizes. 

I invite Mr. Sutcliffe’s thoughtful attention 
to the following example, as a case in point :— 

Ha. One square inch of ,3; in. iron plate 
weighs ‘052 lb. Say the ultimate tenacity is 
20 tons per inch of sectional area. 

Set a plate of .5, in. iron over a clear span of 
10 ft. square, with four edges encastré. 

Can Mr. Sutcliffe really believe that a load of 
a trifle over one-third pound per square inch of 
area will actually rupture that iron plate ? 

Here is the calculation, according to the 
formula, Mr. Sutcliffe justifies :— 


““f = greatest stress per inch. 
$ = length of side in inches. 
t = thickness of plate in inches. 
p= load in lbs. per square inch of area. 
8 
S=t pr” 


120° 
f=} [87522 = 20 tons = 44800 lbs. 


From which equation we learn that y =°4375 lb. 
=breaking weight per inch. Deducting the 
plate’s own deadweight, we have breaking load 
per inch of area = °4375 — ‘052 = *38551b.; or, 
as above said, a trifle more than + lb. 

My faith in the formula is certainly unable to 
stand the strain of that 41b. per inch load! 
whatever the plate can stand. 

I will now name to Mr. Sutcliffe another con- 
sideration, which appeals very strongly to my 
constructional instinct against his belief that 
strength is simply inverse to area of slab. 

We know we weaken a beam at same rate as 
we widen its span. Thus, if we make the span 
four times as long, we make the beam one- 
quarter as strong. But, according to Mr. 
Sutclifie’s pet theory, if we increase the slab- 
span to four times we reduce the slab-strength 
to one-sixteenth! I say I feel instinctively this 
is absurd, But, apart from the stress analysis,— 
which I will touch on presently,—I will offer a 
practical reason for this instinct of mine. 

The theory of beams’ lengths varying inversely 
as their strengths neglects the twisting force, 
due to transverse stress, which is always 
ready to take advantage of a beam’s lateral 
weakness. In the case of very long, narrow 
beams, a material reduction of strength, below 
the limit assigned by the ordinary theory, 
results from this twisting force. But in the 
case of slabs no loss of that kind occurs; for 
each infinitesimal unit of length is stayed and 
stiffened, and rendered absolutely proof against 
twisting force; and on that account my reason 
supports my instinct, in the faith that you may 
increase the span of a slab with less relative 
loss of strength than actually attends, in point 
of fact (though not of ordinary theory), the 
increase of a beam’s length. 

As a practical illustration of the effect of ex- 
cluding the twisting force, &c., in slabs as con- 
trasted with beams, I remember at this 
moment an interesting experiment of my own. 
About seven or eight years ago I designed a 
model slab, from which, soon after, no less than 
1,800 tons of slab flooring were executed in one 
of my buildings. The minor span of the rec- 
tangular slabs was 123 ft. I did not realise at 
first the greatness of difference between slab- 
strength and beam-strength. So, in order to see 
if such slabs as I had designed would be safe, I 
caused to be made a concrete beam, 122 ft. span 
and 1 ft. wide, of same depth as proposed slabs, 
and of concrete of the proposed quality. 

When this trial beam was one month old, we 
removed the centreing, and immediately the 
beam fell asunder ! simply from the stress of.its 
own dead weight. This experiment disappointed 
me, and caused me seriously to question 
whether I had not better alter my design. But 
I soon came to see and feel strongly that an 
enormous gain of strength must be experienced 
by a slab supported transversely at every plane 
and point of its substance, beyond the strength 
of a mere beam liable to twist as well as bend, 
So I then had a slab made of exactly same 
depth as beam, and of same material. This 
slab was about 124 ft. square. When it wasa 
month old, we removed the centreing. Why 
did not that slab break and fall by its 
own dead weight? Why did it sustain 
the enormous load we immediately heaped 
upon it, in’ the shape of bags of cement, 


square foot of surface? Why has that same 
slab stood ever since, sometimes with even much 
heavier weights upon it? There must be a 
reason for these facts ; and I think I have above 
stated what that reason is. Weall know the 
difference between a long colwmn’s strength and 
the strength of a short column; also between 
the strength of a wall with and without but- 
tresses. The same principle, of lateral support 
against transverse stress, is powerfully active at 
every point of a concrete slab, and contributes 
incalculably (and probably much more largely 
than we imagine) to sustain the slabs, 

Mr. Sutcliffe complains that I “ do not in any 
way attempt to disprove the correctness of Pro- 
fessor Unwin’s rule.” I must ask Mr. Sutcliffe 
to make a reasonable allowance for the dis- 
tinction between a letter and a treatise. One 
cannot prove and disprove everything in a 
breath. 

Then Mr, Sutcliffe notices that I am “some- 
what loth to declare the absolute inaccuracy of 
the rule, but consider it to be probably at 
fault.” Here Mr. Sutcliffe has ignored the 
fact that my letter at that point is written in 
the past tense, descriptive of my state of mind 
when I began to see that the rule was wrong. 
I am free to admit, however, that such is my 
respect for Professor Unwin, that I do now feel 
exceedingly loth to discover, and still more loth 
to declare, his formule at fault; but, as Mr. 
Sutcliffe confronted me with these formule, I 
had no alternative. 

I am surprised that Mr. Sutcliffe should make 
a suggestion so entirely unscientific as that a 
mere change of constant would suffice to correct 
a rule essentially wrong in ratios. But he is 
quite right in his contention that I ought to 
show that the formulz give unreasonable results 
in comparing the strengths of large and small 
plates. It was the inapplicability of the formulz 
to very large plates which first drew my atten- 
tion to the flaw. I have given one example at 
the opening of this letter which may not satisfy 
Mr. Sutcliffe, but which is more than enough 
for my satisfaction ; for, where facts and formulz 
clearly differ, I do not expect the facts to budge. 

I am glad to see that Mr. Sutcliffe accepts, 
without demur, my analysis of the leverage of 
a square slab. I did not carry my analysis 
farther than to determine the resultant leverage. 
I was careful to explain that—‘‘it was my in- 
tention to deal in this letter not only with the 
stress-causing attacking forces of slabs, but also 
with the stress-causing resisting forces of same; 
the measure of the latter is the measure of 
counter-leverage due to slab’s thickness. I also 
wished to deal with the encastrement question. 
But I must leave these parts of the subject, at 
least for the present, as this letter has extended 
far beyond the limits I desired to observe. I 
trust I have said enough to satisfy Mr. Sutcliffe 
that I was not mistaken in stating that the 
strenyth of slabs is inverse to their span,—which 
was, as I understand him, the point he was in 
doubt about.” Mr. Sutcliffe ignores this im- 
portant sentence entirely. 

It is not as to my analysis of the attacking 
stress that Mr. Sutcliffe finds fault; but it is as 
to*the slab’s resistance, and the mode of esti- 
mating it,—subjects: which I, in the above 
sentence, expressly reserved. 

I thought, when writing the passage above 
quoted, Mr. Sutcliffe would not dispute that, as 
with beams, so with slabs, stress and strength 
must vary inversely as leverage, and I trusted 
that, in proving that the leverage of slabs varies 
as their span, I had proved enough for his 
purpose. 

Moreover, I was well aware that, if I took 
one step further, I should introduce Mr. Sutcliffe 
to pastures new, not only new probably to him, 
but new also to constructional literature: 
pastures new and trackless, where the blind 
may lead the blind to confusion worse con- 
founded. 

Mr. Sutcliffe, however, heedless of my 
reticence, has himself crossed the frontier 
where I stopped short ; and, as I will presently 
show, has, at his first stride, floundered. He 
takes from my letter the product of load on 
quarter square x leverage of same, and pro- 
ceeds to resolve this product im his own way ; 
but his way is quite different from Nature’s. 

The product with which I supplied Mr. 
Sutcliffe is the primary product of all the 
attacking forces operating on the edge of the 
quarter square. 

If these attacking forces were all not only 
parallel, but also equal to one another (which 
they are not), Mr. Sutcliffe’s method of dividing 





amounting to an imposed load of 2 cwt. per| 


this primary product by the length of edge of 
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quarter square would be the correct method of 
arriving at the amount of attacking force 
expended on each unit of edge length. 


But the forces attacking the slab edges are. 


not uniform throughout the lergth of any edge ; 
and so Mr. Sutcliffe’s method of dividing the 
primary product by the length of edge does not 
give the greatest force, but gives the mean force 
per unit of edge. It is, however, the greatest, 
and not the mean, stress which determines the 
strength,—and therefore it is the greatest stress 
we need to find, and which Professor Unwin’s 
formulz are supposed to give. 

Mr. Sutcliffe may, however, grant this dis- 
tinction, but yet contend that, in the case of 
square slabs, the greatest stress would bear a 
constant ratio to the mean stress for slabs of all 
spans; so that, for purposes of comparing 
strengths of small and large spans, the mean 
stress would be as good a comparative standard 
as any other constant function of the slab. 

But behind this contention, and beneath it, 
lies a deeper truth, a truth which places the 
slab in a different order of stress—quite—from 
that of a beam. 

That truth is as follows:—The forces which 
cause the rupture of a beam under a load act in 
a direction coincident with, or parallel to, the 
axis of the beam’s length; and the fracture of 
a beam, being necessarily normal to the stress 
which caused it, is parallel to the beam-ends 
and coincident with transverse axis of beam. 
But in the case of a slab a different order of 
things obtains. 

Now, here is a very simple experiment, ex- 
hibiting the distinction I seek to show between 
beam and slab-stresses, and their modes of 
action and distribution, The cover of this 
cardboard box (fig. 1) was as per dotted lines, 





until broken by overloading. The fractures are 
not parallel to bearing-edges (as they would 
be in beams) but are oblique thereto. 

Thus Nature does not resolve my primary 
a in Mr. Sutcliffe’s academical fashion ; 

ut: by a method of her own, as yet unnoticed 
in schools and text-books; at least, so far as I 
am aware. Of course, in a slab, as in a 
beam, or any other structure, the fracture is 
— exactly at right angles to the stress 
which caused it. 

Thus these diagonal fractures plainly show that 
the primary product issues (by the transverse 
principle of its radial stress) in two sets of forces 
symmetrically intersecting each other at right 
angles, each set of forces being normal to the 
mitre line of slab on which it acts. Thus, we 
have (fig. 2) the CO mitre, for example, torn 
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Fig. 2. 
asunder by a set of parallel forces on the A C 
side, and an equal and opposite set on the D C 
side. Of the A C set of forces, A O is max. and 
C is (nil) min, 

Likewise the mitre A O is torn open by one 
set on the A B side, and an equal and opposite 
set of forces on the AC side. Of the latter, 
C O is max. and A is (ni/) min. 

I have put an arrow-head at both ends of each 
component force, so that you may read the 
force darting from the mitre as the attacking 
stress trying to tear the mitre open, while at 
game time you may read the same arrow press- 





ing back against the mitre as the equal and 
opposite force of resistance. 

Mr. Sutcliffe will not be slow to see how 
different this resolution of the primary product 
is from his method. He will see that the 
greatest stress is represented by AO, or CO, 
and thus, without more complication, it is 
plainly to be seen that the measure of greatest 
stress is the diagonal half-length ; while the 
measure of total stress is the area of the greater 
square, AOC. To say, as I have said all along, 
that the strength of slabs varies inversely as 
their span, is the same in effect as saying the 
greatest stress varies directly as the half- 
diagonal. 

The form of resolved stresses which Mr. 
Sutcliffe proposes would be graphically ex- 
pressed thus (fig. 3). I have shown only one 
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Fig. 3. 


side of square; but, of course, all sides would 
be same way. 

Unless I am deceived in the high estimate 
I have already formed of Mr. Sutcliffe’s reason- 
ing powers and fairness, he will not be slow to 
see, and admit, the error into which his mode 
of resolving the stresses has temporarily be- 


‘'trayed him. 


The diagonal fractures are Nature’s duly certi- 
ficated teachers of the principles which deter- 
mine the greatest stress of slabs. There ismuch 
more wisdom to be learnt from their parted lips 
than can be told in one letter. 

Find a crack gape equal throughout its length, 
and you find a dumb, but sure, witness that the 
force which caused that crack was equal and 
simultaneous at every unit of its length. 

But the diagonal fractures of slabs which have 
been broken by uniform overloading, with their 
lips wide open at the centre and closed fast at 
the corners, tell, with no less certitude, a very 
different story of their own creation. They tell 
of a force greatest where their gape is widest, 
and the area of their fissure is a long triangle 
proportional to the triangle of varying stresses 
into which, as I have shown in the above inter- 
lacing figure, the primary product of weight by 
leverage is finally resolved. 

I may point out, as a very interesting further 
detail, that the stress causing the crack was a 
force exactly as much in excess of the force of 
cohesion which resisted the stress as the diagonal 
of slab plus the width of crack is longer than the 
diagonal per se. | 

I have now replied to the only point of 
difference between Mr. Sutcliffe and me. The 
latter half of his able letter is devoted to 
demolishing a statement which I never made. 
But as he honestly believed I had made it I 
must correct the misunderstanding. 

I did not say “the more nearly square the 
slabs the stronger they are per unit of area.” 

I said only the words italicised. Mr. Sutcliffe 
by his construction in effect added the last four 
words, which I never dreamed of.* 

What I meant was, not per unit of area, but 


Sor a given span. I wishI had thought to add 


the words for a given span. But it never occurred 
to me I should be so gravely misunderstood. 

I strongly italicised the fact that square slabs 
are stronger than rectangular, because I thought 
an architect is very likely to have a number of 
slabs of same minor span and same thickness, 
but not of equal lengths. Some will be rect- 
angular, possibly of very long proportions (for 
example, I saw one the other day more than 
100 ft. long by about 15 ft. wide), and some will 
be nearly square. The architect needs to be 
warned to make his calculations in such cases to 
suit the weaker (i.e., the rectangular) form. 
The neglect of this precaution might involve 
very serious practical consequences. Hence I 
put the warning in italics, and regret I did not 
make my meaning plainer. 





* We must om ye we do not see what other meaning 
any reader co have been expected to give to the 
sentence in question.—Ep. 








However, I hope Mr. Sutcliffe will understang 
now, and will see that he has knocked away at. 
an argument I never erected. 

Similarly, the other sentence of my letter to 
which Mr. Sutcliffe, very properly, takes excep- 
tion, has been confused by my writing too 
elliptically. By adding the words hereafter 
italicised, Mr. Sutcliffe will see what I meant to 
convey :— 

“‘And thus the leverage, as well as the load, 
of trapezoidal area is greater than that of a 
triangle of equal perpendicular, making the 
stress of the trapezoidal portion of rectangular 
slab more or less than that of the triangular 
area of the same slab (notwithstanding the 
greater perpendicular of the latter), as the 
triangle departs more or less from square.” 

I note, with pleasure, that the few smal) 
points of difference between Mr. Potter and 
myself are made still smaller by his last letter, 
which strikes me as being even more admirable 
than his first, containing, as it does, excellent 
information clearly and convincingly stated. 

I quite agree that the small quantity of 
cement which leaks through non-waterproof 
centreing is of more trivial account than the 
fluid motions which discharge it. I think the 
loss of water more injurious or wasteful of 
strength, than the loss of cement by such leak- 
age; because this loss enables the cement to 
set more rapidly, and less strongly, than when 
waterproof centreing is used. 

As to the 120 ft. floor not expanding because 


the concrete wall on which it is built shows no 


token, I would suggest to Mr. Potter that the 
concrete wall and concrete floor would naturally 
expand at néarly, if not exactly, equal rate. 
Moreover, the repressed expansion, due to the 
enormous inertia of a mass of concrete 120 ft. 
long, must not be forgotten. 

No doubt Mr. Potter is right in attributing 
the dislocation of the stone cornices, which I 
instanced, to the use of too hot cement. But 
this is a proof that, with all one’s care, one does 
get hot cement sometimes; and in view of 
this unpleasant, though not dangerous, con- 
tingency, I think I fairly specified hot cement 
for the bottle ; for, as I said before, my prin- 
eiple is, do your best to get cool cement; but 
calculate for hot. For this reason I would rather 
experiment with hot than with cool; because 
the hot exaggerates the defects, and enables 
the student to understand them better from 
their exaggeration. | 

I may mention here, there is also a danger 
(seldom encountered in practice) of having 
cement too cool. 

Cement will not keep longer than about three 
to five months in bags without sometimes 
bursting the bags, and losing not only quantity 
by leakage, but also quality of proper strength. 
I met a case of this kind a few daysago. Of 
course, when stored in bulk, it loses strengtb 
less rapidly. 

I think my remarks on Mr. Irwin’s letter 
really cover the ground of Mr. Potter's observa- 
tions on the lamination question. I am quite 
sure that neither the ceiling grout nor the fine 
stuff upper surface on my waterproof system 
can ever lose their homogeneity with the maip 
dump under vertical loads. 

We know, by sound, when a china bowl or 
plate is cracked, before the eye can see any sign 
of crack: and, in the interesting experiments by 
Col. Seddon, which Mr. Potter quotes, I believe 
the jumping did, or at least initiated, the mis- 
chief; and the subsequent dead load revealed 
and finished it. 

I feel amused at Mr. Fawcett’s idea that my 
being in a north country, instead of London, 
practice disqualifies me from judging whether 
the temperature of concrete does or Coes not 
render it a fit material for floors of dwellings. 
The buildings I alluded to, as fireproof with 
naked slab floors, have polished stone and 
granite, or else best red terra-cotta, fronts, with 
plate- glass windows and mahogany sashes, 
doors, and fixtures. They are large and costly 
edifices, and even in London would be de 


superior. I wish Mr. Fawcett every success 
commercially, and while I claim for plain slabs 


that they are cheaper and less liable to harbour 
vermin than wood-covered floors, I should be 
sorry indeed to have said one word injurious - 
Mr. Fawcett’s business prospects. Mr. Aygo 
still seems not to understand that the nape 
ceilings I have described are smooth and fair 
eye and touch. aa 
I agree with you, sir, that my reference ng 
laminations of terra -firma was rather a" 
fetched. Bat I think it is generally a ; 
that we are walking, all of us, on an ice 
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crust, over a heart of fiery fluid, which the ages 
have failed to cool. FRANK CAWS. 


P.S.—Since I wrote the above, three more 
letters, raising further points, have appeared in 
your last issue, to which I will reply as briefly 
as possible. 

Mr. Hyatt’s best course will be to call on 
me, when [ shall be pleased to show him nearly 
two hundred large slabs in floors of buildings, 
about half of which number were constructed 
seven years ago, and have been doing heavy 
work ever since. Not one of these has failed, 
or is more likely to fail than a well-built 
steeple. The sight of these slabs is the only 
specific I can offer for the positive unbelief 
which still persists in regarding them as mere 
“idealities.” 

Rankine gives “‘ Portland cement (from com- 
pact limestone and clay), thirty to fifty days 
after mixture, 1,2001b. to 1,5501b. tenacity per 
square inch.” I gave the tensional strength at 
500lb. per inch, desiring to keep within the 
truth on the safe side; and knowing perfectly 
well that Rankine has given (probably by pure 
oversight) the strength not of lin. sectional 
area, but of the orthodox “briquette” of 12 in. 
section ; showing that even Rankine is liable to 
err, like the wisest of mortals. Molesworth 
(who has excellent notes on concrete) gives 
tenacity of Portland cement at 400 1b. to 600 lb. 

Mr. Hyatt’s “iron at 60,0001b. per inch” 
is such stuff as ordinary practice is not 
privileged to use. I need use no more “ algebra” 
than I have used yet in myarticles or letters (and 
that is mone at all) to remind Mr. Hyatt that 


,000 1b, :' ; 
pan = over 267 tons. Mild steel will stand 


that stress perinch. Merchant iron will stand 
from eighteen to twenty tons only, 

As to concrete floors ‘‘ breaking suddenly and 
without warning,” and as to the question of 
laminations, Fairbairn’s experiments proved 
that strong sandstone resisted a crushing pres- 
sure, applied normally to its layers, seven times 
greater than the force which crushed it when 
applied in a direction parallel to its laminations, 
and also that only the hardest stones crush with- 
out'warning. Softer stones give more or less 
ample notice. The softest stones crack at about 
half their crushing weight. Grant proved by 
experiment that Portland cement cracks at 
about jfive-eighths its crushing weight. I can 
show Mr. Hyatt several large slabs which were 
badly cracked right across when xem, owing to 
the subsiding of foundation of a column on 
which their weight rested. These slabs have 
endured in their cracked state six years’ ware- 
house work, and are likely to endure for 
centuries. I can also show a slab badly cracked 
through its centering giving way while the slab 
was in process of setting, and this cracked slab, 
instead of collapsing suddenly, has stood good 
three years, and is likely to remain good long 
after the wooden floors in the same structure 
have decayed. Ican assure Mr. Hyatt I am not 
the only architect who has been so “impru- 
dent” as to adopt slab floors on a large scale. 
I know several architects whose works bespeak 


their skill and rank, who have used, and are} 


using, very large slabs in buildings of great 

a itude and importance with excellent re- 
s. 

_ Mr. Cooke will see, from what appears above 

in reply to Mr. Sutcliffe, that the discrepancy is 

not on my side, and that the explanation is not 

quite what he so good-naturedly suggested. 

“H. C. S.” hurls at my devoted head the 
authority of the greatest of modern writers on 
engineering and applied mechanics. 

In challenging to the proof any teaching at 
Vatlance with the pre-eminent authority of the 

Professor Rankine, ‘‘ H.C. S.” has my entire 
sympathy; for I can assure him, if it be a case 
of apparent conflict between Rankine and 

ature, my first impulse is to say, ‘So much 
the worse for Nature!” for, so profound is my 
respect for the great professor, I could fain dis- 

lieve my own eyesight rather than his theory. / 
_ But there is a reasonable limit to this child- 

e habitude of mind ; and I have shown above 
that even Rankine had not attained the divine 
incapacity for error. | 

“NO writer teaches more unmistakably than 
ankine that the point, or line, where load 

vides is where shearing force, F, = O. 
; It may help us, in the case of slabs, to regard 
1s line where load divides as, so to speak, the 
"vater-shed of load. 
: If“H. ©. S.” will break by equally distri- 
uted, or concentrated, loads, square slabs of 
» glass, or any material of equally dis- 


tributed strength, he will find that the lines of 
first fracture invariably and inevitably coincide 
with the diagonals, as in fig. 4. 








A 

















Fig. 4. 


And if “H.C. 8S.” will apply Rankine’s own 
method to this indisputable fact, he will find it 
impossible to resist the conclusion that (as I 
have stated) a square slab is three times as 
strong to carry an equally distributed, and twice 
as strong to carry a concentrated, load, as a 
beam of equal surface-area, thickness, and 
span, 

As to rectangular slabs, it is true, as Rankine 
says, that their tendency is to split lengthwise 
at the middle of breadth. Bat it is also true 
that this tendency does not exist within the 
triangles formed at the ends of rectangles by 
their mitre lines. 

At the apex of the triangle (A, B, in dia- 
gram) the line of greatest stress bifurcates, 
and follows the mitres; therefore, any for- 
mula which, ignoring the bifurcation, assumes 
the tendency to split along the long axis to 
be in force from one end of the rectangle to 
the other, from C to D, must necessarily be at 
fault, and cannot, with fair regard for truth, be 
accepted even as “ approximately true.” 

Between the square slab of three times beam 
strength and the rectangle (of infinite length) 
of equal strength to beam there are an infinite 
number of rectangles whose strength approxi- 
mates to that of beam, or of square slab, as the 
length increases or diminishes. 

I may say I have felt deeply sensible of the 
responsibility accruing to what I have written 
on this subject. Your readers will do me the 
justice to remember that I waited for years of 
experience to teach me before I took the serious 
step of publishing my conclusions; which may 
be summed up in this one result, proved in my 
experience, viz., that dwelling-house floors of 
good cement concrete are quite safe, so long as 
their least thickness is not less than ;!, the effec- 
tive mitre-length of their rectangle, which can 
be found thus :— 

Let 7=length, and ’=breadth of rectangle, 
then the effective mitre-length is :— 


c b D 
a/ (28508 x ot) +(2) 
; 


For warehouse-floors, let least thickness be 
not less than ,), mitre-length. Best cement and 
brick 1 to 4; five weeks before removing water- 
proof centres. F. C. 

















STREET IMPROVEMENTS IN THE DRURY- 
LANE NEIGHBOURHOOD. 


Srr,—I shall be glad to be allowed to explain 
that my letter and plan, published by you last 
week, were in type before the appearance of the 


} report of the Committee of the County Council. In 


view of their scheme, which is more extensive, and 
therefore, probably, more desirable, I should not 
otherwise have brought forward my Lincoln’s-Inn 
Fields proposal. I assume that the present bad 
gradient of Catherine-street is got rid of in the new 
scheme. 

My suggestion for a new north road still applies, 
since it seems most desirable to cross Holborn, as 
in my scheme, at its widest part rather than at 
Little Queen-street, which is nearly the narrowest 
part, and to cross it obliquely rather than at right- 
angles. 

My plan would obviate the necessity, pointed out 
in the Times, for widening Southampton-row. 
Something is said in the report of a new street 
parallel to the Strand. Such a street is rendered 
impossible by Covent Garden and Lincoln’s Inn, for 
Carey-street can never be made a great thorough. 
fare, even if the Record office did not block the 
way. Moreover, no other route into the City could 
ever compete with the advantages offered by the 
Viaduct; Long Acre also would really fulfil the 
purpose of a parallel road, if Great Queen-street 
were continued into Holborn to the point shown in 
my map, and Drury-lane opened to the south-east, 
as in my letter of April 20. 

A perhaps preferable alternative to part of my 
plan would be to take the new road through Day 
& Martin’s to the east side of Red Lion-square, 
and down Harpur-street and Orde Hall-street to 
Guildford-street. 

My new Tonbridge-street, by the bye, would 





serve St. Pancras arrival as well as King’s Cross, 
leaving Judd-street to serve St. Pancras depar- 
ture. RALPH NEVILL, F.S.A, 
Rolls Chambers, Chancery-lane, Oct. 16. 


P.S.—I venture to point out that my scheme for 
passing through Lincoln’s Inn-fields has the great 
advantage that it would displace no quantity ot 
dwellers. The Clare-market block is tenantless, or 
almost so, and the other alterations destroy only 
one side of Houghton-street, and the Holywell- 
street block that must in any case come down. 
The insanitary blocks mentioned by Earl Compton 
would be separately dealt with at leisure under the 
scheme for widening Drury-lane. 

My access through Newcastle-street would be 
immensely straightened and improved if treated in 
as bold a spirit as the Committee’s scheme, and I 
confess I should then prefer my own plan to that. 
published as the Committee’s in the Globe of the 
16th inst., though mine, of course, depends entirely 
on the adoption of my line of New North-road. In 
any case, the very wide part of the Strand to the 
west of St. Mary’s seems the proper place to intro- 
duce cross traffic, and such a route would be more 
useful than the straight road that looks so nice on 
plan, but has no corresponding advantages in 
practice. 

The opening at the corner at Catherine-street 
must be very expensive, and the buildings im- 
mediately behind here are mostly new and not in- 
sanitary.—R. N. 





Str,—It is a common saying that ‘there is 
nothing new under the sun,” and I was again con- 
vinced of its truth with reference to a portion of the 
scheme formulated in Mr. Ralph Nevill’s contribu- 
tion under the above heading, which appeared in 
your issue of the 12th inst. I gather that Mr. 
Nevill, while making a passing reference to a 
previous proposal for improving the Strand, and 
torming a new thoroughfare from thence to Holborn, 
which was suggested some few years since by Mr. 
C. F. Hayward, claims originality for the scheme 
which he now places before your readers. In justice 
to the original author of this scheme, Mr. William 
Milford Teulon, with whom I was tor some years 
associated as a pupil and assistant, I trust you will 
find space for this protest. 

It is now nearly twelve years since Mr. Teulon 
first began to move in this matter, and pre- 
pared a plan for widening the Strand between 
the churches of St. Clement Danes and St. Mary-le- 
Strand, and the roadway on the north side of the 
latter church. To this plan was added a proposal 
to form a main thoroughfare from the Strand to 
Holborn, and the complete scheme was approved 
by the Strand District Board of Works, and the 
Metropolitan Board of Works, and favourably con- 
sidered by the First Commissioner of Works (Mr. 
Shaw-Lefevre) ; but, owing to other large improve-~ 
ments being in progress, the proposal was shelved. 
Now that the matter is again attracting public 
attention, I think it only just that the original 
author of the scheme, who sacrificed much time to 
its consideration and promotion, should receive 
whatever credit may attach to its initiation. 

I enclose a copy of the plan as last amended by 
Mr. Teulon in 1882, and your readers will at once 
see the scheme now submitted by Mr. Nevill bears 
a very striking likeness to the original. It is, of 
course, quite possible that this is a coincidence, but 
it is a very remarkable one. 


Southsea. J. BROOKES HUNT. 


*,* The plan sent only deals with the route 
between Holborn and the Strand, which was but a 
small portion of Mr. Nevill’s plan. As far as it 
goes, however, the two are almost identical.—ED. 








VENTILATING-PIPES TO “GEYSER” 
HEATERS. 


Sir,— The admission or recommendation by 
Messrs. Ewart & Son, on page 264, that ventilating- 
pipes are necessary for all ‘‘ geyser” or such-like 
gas water-heaters is timely. At the same time, jt 
is not always either ‘‘ very simple” or easy to put 
in the necessary ventilating-pipe so as to give satis- 
faction. I had a case recently of a gentleman who 
had one of these gas-heated water-heaters in his 
bath-room in the top flat of the house. He first 
had a ventilating-pipe for it led out through the 
window. Itdid notdo. He then carried the pipe 
up to about 4 ft. above the gutter, but still there 
was a down-draught which sometimes blew the gas 
out, and the bad air back of course. He then put 


_up the pipe 2 ft. higher still, with a small induced- 


current fixed ventilator on its top, and then, I 
understand, he got peace. I merely mention this 
to show that, although an intended outlet venti- 
lating-pipe is put in, it does not necessarily follow 
that it will serve the purpose desired, and especially 
if not put in properly. W. P. BUCHAN. 








THE RUSKIN MUSEUM, SHEFFIELD. 


S1r,—To your notice of Mr. Ruskin’s Museum at 
Sheffield, will you allow me to add that the founder 
had two reasons for choosing Walkley as the site : 
One to provide Sheffield workmen with a definite 
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object for a country walk; the other to secure for 
his works of art a better light than any in the 
smoke-covered town. E. R. Rosson. 
*,* What we wore told at Sheffield, and what we 
believe we have seen somewhere in one of Mr. 
Ruskin’s communications on the subject, was that 
the museum was put at a distance “‘ because we 
value a thing more when we have to take a little 
trouble to get at it.” With the object of promoting 
a country walk we entirely sympathise, and the site 
is a beautiful one; but it seems the scheme is 
ayeme away on those for whom it was intended.— 








MUSEUMS AND GALLERIES IN CON- 
NEXION WITH POPULATION. 


SIR,—From personal observation I can quite en- 
dorse what you say in your last issue as to Mr. 
Ruskin’s curious little museum having failed to 
attract visitors. 

But if you will allow me I should like to point out 
that a central position as regards population is not 
always a guarantee of permanent attraction. For 
example, if the official statements of the National 
Gallery be examined it will be found that there has 
been a large and persistent decline in the number 
of visitors. This curious process, too, has been 
going on in spite of the well-known and successive 
enlargements, both of the building and of the col- 
lection. Putting the number of visitors for 1877 as 
equal to 100, the figure for 1888 would be 41°3, or 
less than half. 

In the table below are the figures similarly cal- 
culated for the series of years :— 





Visitors, Visitors, 
Date. Public Days. Date. Public Days. 
ee 00° | 63°7 
oT —_—— 67 °7 eee 51°7 
a wake 65 °4 1885 62°4 
as 777 1886 ...... 63°2 
Re 71°9 .|.hC 59°1 
ae 67°2 1888 ...... 41°3 


Some of your readers may have noticed lately in 
the Times a very able article criticising the institu- 
tions which the Charity Commissioners propose to 
aid from the City funds. The subject of popula- 
tion-movement in connexion with their site was 
referred to. Presumably the outward flow there 
bas been from the central parts of London,—as 
in Paris and Manchester—may have some part 
in the process going on at the National Gallery. 
On the other hand, while facilities of access have so 
enormously increased, there is something in the 
whole matter that rather puzzles me. 

PERCENTAGE. 








“A QUESTION OF FEES.” 


SirR,—In your report of this matter [p. 263], in 
which Mr. C. F. Hayward, District Surveyor of St. 
George's, Bloomsbury, sued my clients, Messrs. 
Sandon Bros., for fees for fifteen separate shops 
and sets of rooms contained in one building, 
‘Tavistock Chambers, Museum-street, you say that 
Mr. Bridge, the magistrate, ordered that the full 
amount of the claim, 56/. 5s., should be paid forth- 
with, together with costs; but you omit to say 
that our counsel, Mr. Morten, gave notice of 
appeal, and that the magistrate at once consented 
to state a case. 

Our contention is that sec. 27 applies only 
asto the separation of buildings and limitation of 
their areas, and does not refer to fees, which are 
limited by sec. 49 to 10/, on one building. 

As this is a question largely affecting builders 
and speculators, and one upon which some decision 
is necessary, I shall be glad to hear if any who are 
interested in the decision will help to fight the 
battle, and I shall be happy to acknowledge any 
subscriptions, limited to a guinea, and to account 
for the proper expenditure of the same. 


W. SECKHAM WITHERINGTON, F.R.I.B.A. 


*,* We received no information as to the appeal, 
or should of course have given it. 








CHURCH-BUILDING NEWS. 


Axmouth.—The ancient church at Axmouth, 
which has just been restored, was re-opened on 
the Ist inst. by the Bishop of Exeter. The 
church, the north west doorway of which is of 
Norman work, dating probably about a.p. 
1080, has received the addition of new vestry 
and organ chambers on the north side, local 
Beer stone being used. The roofs of the nave 
and chancel are entirely new, and externally 
the roofs have been covered in by blue Welsh 
slates surmounted by red creases of Maidenhead 
clay. The seats are all of dry wainscot oak, 
the backs and fronts of which are panelled and 
enriched by carved tracery. The stalls are of 
oak, as also is the carved lectern. The building 
is warmed by Porritt’s system of hot air. An 
old doorway to the eastern end of the north wall 
of the nave has been discovered and opened out, 





the chancel which has been blocked up has been 
reopened and fitted with coloured glass. The 
architects were Messrs. Hayward, Son, and Tait, 
of Exeter, and the work has been carried out 
under the architect’s personal supervision by 
Mr. Harry Hems, of Exeter. 

London.— On Sunday, the 6th inst., the 
church of the Good Shepherd, in Paddington- 
street, which serves as a mission church for St. 
Marylebone Parish, was reopened for divine 
service. The roof has been rebuilt, and the 
fabric, generally, repaired and decorated. The 
work was carried out by Mr. Masters, under the 
superintendence of Mr. T. Harris, architect, 
who rehabilitated the interior of the parish 
church, in Marylebone-road, a few years ago. 
Mydrim, Carmarthenshire. — The parish 
church was re-opened on Tuesday, October 8. 
It has been carefully repaired and reseated, an 
organ-chamber and vestry added, a heating- 
apparatus provided, and a pulpit and lectern 
worked in oak, passages laid with tiles, and 
other minor works, carried out under the 
direction of Messrs. Kempson & Fowler, archi- 
tects, Llandaff. 

Nottingham.— The new Church of St. 
Michael, Nottingham, has just been con- 
secrated by the Lord Bishop of Southwell. It 
consists of nave and side aisles, chancel, and 
organ-chamber, and clergy-vestry on the south. 
The plans make provision for a choir-vestry on 
the north, and a porch and narthex at the west 
end, but these will not be added until a later 
period. Bulwell stone is used for the main 
building, Bath stone being employed for the 
dressings to the windows, doors, nave arcade, 
piers, and arches. The roof is of pitch pine, 
and the heating is effected on the low-water 
pressure system. The church is built from 
designs by Messrs. Habershon and Fawckner, 
architects, London and Newport, while Messrs. 
Bell & Son, Nottingham, were the contractors 
for the building. 

Roslin, N.B.—The parish church of Roslin, 
which has been closed five months for repairs, 
has just been re-opened. The improvements 
are mostly in connexion with the interior, but 
some little alterations have been made in en- 
larging the porch and access to the vestry. An 
open timber roof has replaced the old low 
plaster ceiling, and a choir gallery over the 
inner porch and a new pulpit have been added. 
The windows also have been renewed and 
glazed in panels of cathedral glass and tinted 
borders. The works have been carried out by 
Messrs. Steven & Stoddart, of Bonnyrigg, under 
the superintendence of the architects, Messrs. 
Hardy & Wight, Edinburgh. 








Che Student's Column. 


WATER-SUPPLY.—XVI. 
RESERVOIRS (continued). 


T is difficult to say what should be the 

precise nature of the best kinds of 
4) foundations for impounding or storage 
reservoirs. Nearly all that has been learnt by 
engineers on this head has been derived from 
bitter experience. It is quite clear, however, 
that each case must stand on its own merits; 
but a great deal may be gained by the dis- 
cussion of failures. The bursting of the great 
Bradfield dam in connexion with the Sheffield 
waterworks may be cited as a case in point. 
This failure resulted in great destruction of life 





engineers 
catastrophe, the late Mr. J. F. Bateman, 
largely caused by a_landslip. 
on hard, firm’ rock, 


the landslip. 


end of the dam higher up the valley than was 


gave way. 
injudicious site for the reservoir. 





and a double-light window in the south wall of 


and property, and one of the most competent 
who examined the site of the 


F.RS., came to the conclusion that it was 
The dam 
was constructed on one side of the valley 
and on the other 
on treacherous ground, which eventually formed 
After the contract had been 
entered into, the engineer finding the condi- 
tions of a slip existing on one side, turned this 


originally intended, and, as he supposed, off the 
treacherous ground. But even then beneath 
the embankment there was a flaggy rock, as 
smooth as a table, at an inclination of 1 in 4. 
The puddle-trench was sunk through the flag 
rock to the shale below, but when the pressure 
came against the puddle, standing as it did on 
a landslip, and that landslip again upon the 
inclined smooth flaggy rock, the whole thing 
This, therefore, proved a most 
It should be 
mentioned, however, that other authorities were 





to the actual cause of failure; they attributed 

it in part to the outlet pipes. 

The failure of the Holmfirth reservoir, which 

burst in 1852, was assigned to the fact that it 

was very badly constructed on sandstone 

foundations, being open at the ends, and open 

beneath. Mr. Bateman observes* that “The 

water escaped through the fissures of the rock, 

and gradually washed the embankment down in 

such a way that the top of the embankment 

was lower than the top of the swallow which 

was constructed as a waste weir for the purpose 

of letting the water off, and not until the occa- 

sion on which it burst, was the reservoir full. 

The floods that previously came were not too 

large to be discharged by the leakage of the 

reservoir at the ends, and below.” 

Clay foundations are not always to be trusted. 

It is true the purer kinds of clay hold up water, 

and when ground and properly-mixed they 

form good puddling material; yet, from its 

plasticity, clay may often be regarded as the 

worst form of foundation, as it is so treacherous 

and uncertain. Making the reservoir water- 

tight is important enough, but it is not every- 

thing; the foundations of the embankment must 
also be secure. Limestones do not, as a rule, 

make good sites for impounding reservoirs. On 

some portions of oolite and mountain lime- 

stones, the rocks are very liable to be fissured, 

and some of these open cracks may not be found 

out until either the work is well in hand, or 

finished. The same remark applies to some por- 

tions of the millstone grit formation. 

Some valleys owe their origin in part to the 

existence of faults in the strata, and these dis- 

locations are thus occasionally met with in 
making large reservoirs. The Rosebery reser- 
voir of the Edinburgh waterworks caused some 
troublein this respect. In constructing the puddle- 
trench, a satisfactory water-tight foundation 
was not reached until it was taken right down 
to the bottom of the valley, through 8 ft. of 
gravel and other superficial accumulations, then 
through 15 ft. of hard limestone, until a bed of 
impervious shale was reached. Mr. A. Leslie, 
M. Inst. C.E., says +t with reference to it :—‘ The 
stratification is almost horizontal, and across 
the bottom of the embankment there is a fault 
whereby the strata are lowered towards the 
north, about 3 ft. Some anxiety was felt as to 
how this fault was to be dealt with, which 
crosses the puddle trench diagonally, but after 
considerable trouble a satisfactory bottom was 
obtained.” In the same reservoir, the open 
character of the joints in the limestone was 
such that some of the fissures were many inches 
in width, and in these several water-runs were 
occasionally found, all which had to be rendered 
water-tight as nearly as possible. From the 
circumstance that faults are sometimes (for 
the reason given) found in valleys, and that 
the latter are so frequently covered with drift, 
it is not always possible for even a geologist to 
indicate, off-hand, the presence of small dislo- 
cations in the strata, these ‘“‘ solid ” rocks being 
so thoroughly masked by the superficial accu- 
mulations. 

The search for a site for the Edgelaw reser- 
voir, also in connexion with the Edinburg? 
water-supply, furnishes an excellent example 0 

how an engineer may be misled by peepee 
Daring the tests made by trial borings as to 7 
nature of the foundations for the paddie-trenc>, 
what was apparently solid rock was met = , 
but which eventually turned out to be mere Kom 
large boulder, most probably transported to th : 
position in which it was found, by ice action = 
recent geological times. The boring tools = 
pierced the boulder, and went down = ~ 
additional depth of nearly 30 feet witho 


reaching solid rock, in consequence of — 
the site had to be abandoned. In i, 


“ boulder clays” such a large number of 
immense loose blocks of hard rock occur, ~ 
together, that an engineer might peg | ~ 
excused if his trial borings led him to be ae 
they were solid material in situ. To -. “ 
geologist there might not be much — ee 
the matter: in the majority of ins wo 
he would know of the existence a 4 
class of deposit in the district, be 4 
hand, from surrounding circumstances, @ 


would thus be put on his guard. a 
critically examine the pieces 0 in situ) 


(assumed at first to be solid rock oo 
brought up by the boring i ay pee coks 
would compare their structure with suc - a 
as he knew to be in situ on the banks 0 “ 
valley or watercourse, and if they were 


* Min. Proc. Inst. C.E., vol. lix. (1880), P- 66. 








not altogether in accord with Mr. Bateman as 


+ Id. vol, Ixxiv. (1883), p. 115. 
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similar in lithological character his suspicions 
would immediately be roused, unless he had 
good reason to suppose that such a change 
might be expected. Generally speaking, how- 
ever, the structure of the boulder would be a 
sufficient guide to enable him to positively 
assert, at once, that it was not im situ, but had 
travelled from afar, and that, therefore, the 
engineer was not dealing with solid ground. 
He might even be able to indicate the main 
mass of rock, many miles away, from which the 
poulder had been derived. 

We might give many other cases in point, but 
enough has been said to show the absolute 
necessity of an accurate geological knowledge 
of the surroundings of a proposed storage or 
impounding reservoir site. 

In excavating loose materials in forming the 
banks of large reservoirs, it is important to 
observe a proper angle of rest for the slopes 
(as in the case of railway cuttings, and the 
like), otherwise slips are sure to result. Certain 
rules have been framed to assist engineers in 
regard to this point, and although these are 
unquestionably useful in some instances, many 
cases could be quoted to the contrary. The 
mechanical admixture of a deposit, and as to 
whether it be pure clay, sandy clay, marl, 
sandy marl, or what not, no doubt has a 
great deal to do with the determination of 
the angle at which such deposits may lie 
at rest, but their dip or inclination from 
or towards the inside of the excavation, 
together with their power of absorbing and 
retaining water, and other things of a kindred 
nature, have also to be taken into consideration. 
The water can usually be drained off, but certain 
strata have local peculiarities which cannot be 
provided for in this way, and it is not until 
several slips and failures that these can be suc- 
cessfully combatted against. It will be useful, 
however, to quote the opinion of Mr. Baldwin 
Latham on this subject. It has occurred to 
him, he says,* that the stability of a bank 
might be determined roughly by dividing the 
percentage of the water it would hold by 
weight by twelve, which would represent the 
horizontal distance that should be given to a 
bank to one of vertical, in order that it might 
be absolutely stable ; so that a clay soil holding 
50 per cent. by weight of water should have an 
internal slope of one in four; and sandy soils 
varying from thirty-three to twenty-five, or 
twenty, or even less, the rate of the slope of the 
inner side exposed to the water might be very 
much less. Of course, the rule referred to gives 
a scope within the angle of repose of the 
material itself. In constructing an impounding 
reservoir in Oxford clay some years ago, Mr. 

Latham found it necessary to make a slope of 
one in five, before he could get the embankment 
to stand. 

In certain situations plastic clay, such as that 
found in our lower Tertiary beds, requires even 
&@ greater angle of repose than 1 in 5. We 
remember seeing the slips of this material in 
the Park Hill cutting, at Croydon, during the 
formation of the line there, even although such 
agentle slope as this was allowed. The en- 
gineer can obtain much information on the 
angles of repose of different kinds of strata by 
examining their behaviour in natural sections ; 
but of course considerable allowance must be 
made in putting these observations into prac- 
tice, as the artificial treatment of the materials 
by draining, making them into suitable linings 
for reservoirs, &c., alters the natural conditions 
under which they would remain stable. 








Lifts—The new Hotel Métropole now being 
erected opposite the West Pier at Brighton isto be 
fitted with a complete system of elevators, con- 
sisting of two suspended hydraulic passengerlifts, 
each to raise eight persons, and running from 
basement to the sixth floor, a height of 96 ft., 
the cars being raised by four steel wire ropes 
and special patent safety apparatus and governor 
gear; one hydraulic luggage lift, five hydraulic 
Service lifts, one hydraulic kitchen lift, two 

lrect-acting basement lifts, four hand-power 
unner and service lifts, and one hydraulic cellar 
lift of special design, from cellar to yard level. 
The hydraulic lifts are to be worked by water 
from a tank at the top of the building, which 
will be delivered into the tanks by two double- 
cylinder direct-acting steam pumps, with all the 
hecessary pipes and connexions. The whole of 
this plant will be constructed and erected by 
Messrs, R. Waygood & Co. 
Se 





* Min. Proc, Inst, C.E., vol. lxxiv. (1883), p. 168. 


RECENT PATENTS. 
ABSTRACTS OF SPECIFICATIONS. 


15,601. Electric Bell-push Fittings. C.J. 
Harcourt. 

The improvement, which is the subject of this 
invention, consists in arranging the construction of 
electric bell-push fittings so that two materials may 
be used instead of only one, in such a way as to 
facilitate manufacture and ornamentation. ‘The 
frame which carries the non-conductor carrying 
metallic contact pieces is made of metal, but the 
front portion is left open, and kept in position by 
means of a shoulder or ‘‘set-off,” made in the 
interior of the metallic frame. There is also a ledge 
or seat, against which may rest a disc or other- 
shaped body, secured in its position by the metal 
surrounding, it being pressed tightly around the cir- 
cumferential edge. A central hole is left to receive 
the ordinary push-piece. 


16,197, Moulding Bricks. M. Bowring. 

In order to obviate the handling of the bricks, this 
invention uses a rising mould with automatic 
action, actuated by the revolving table, and suitable 
gear used with brick-making machines, 


16,688, Open Fireplaces. G. C. Brodie and 
another. 

By grooves and plates actuated from behind the 
stove, the space through which the air passes to the 
chimney is contracted. The plates also act as draw- 
plates, and induce rapid combustion. By lowering 
the sliding-plate, however, to nearly its full extent, 
an amount of air may be admitted to the fuel 
only sufficient to keep up a low or smouldering 
combustion. 


10,646, Stoves and Ranges. E. Calone and 
others. 

It is claimed that the kitcheners made under this 
specification are specially improved for broiling 
purposes. The smoke, cinders, gases, ashes, and 
the odour of the cooked meats are carried away 
from the cook, while the clear heat radiates upon 
the substances to be cooked, so that they retain 
their flavour free from noxious influences. This is 
managed by a special arrangement of flues with 
dampers or doors to regulate the draught, anda 
sliding top with adjustable lids or covers. 


12,484, Feeding Apparatus of Frame-saw 
Machinery. J. Wurster. 

This invention relates to means for regulating the 
feeding of saw-frames, The feeding-rojlers which 
carry the log forward are intermittently rotated 
from a friction or other wheel moved at each stroke 
of the frame. In order to give a greater or less 
amount of feed to the logs, means are arranged 
whereby the stroke of the eccentric or crank can be 
easily altered, even while the saws are at work. 


12,620, Wood-block Flooring. T. Charteris. 

In order to make a rigid floor, the blocks of which 
it is composed are by this invention dovetailed and 
rebated together. Tongues are used, and the blocks 
are further held by suitable cement, which enters 
the cavities formed by the dovetail grooves, 


NEW APPLICATIONS FOR PATENTS. 


Oct. 1.—15,385, W. Whitham and F. Dawson, 
Combined Bolt and Door-prop.—15.411, D. Gill, 
Perforating and Fixing Slates.—15,419, G. Waller, 
Air-tight Cover for Drains, &c.—15,430, J. Brooks, 
Sash-fasteners. 

Oct. 2.—15,484, O. Elphick, Syphon Flushing 
Apparatus. 

Oct. 3.—15,509, C. Martin, Electric Bells.—15,510, 
G. Notton. Filtering Cisterns, &c.—15,518, W. 
Sturmey, Mortice Locks and Latches.—15,523, G. 
Connell, Ventilators.—15,524, F. Berry, Electric 
Bells. —15,538, E. Wren, Screw. 

Oct. 4.—15,585, J. Easby, Automatic Apparatus 
for Waterclosets.—15,593, A Brookes, Veneers.— 
15,603, J. Austin, Sash-fasteners. 

Oct. 5.—15,638, P. Nicolas, Stop for Doors and 
and Windows.—15,639 and 15,640, W. English, 
Warming Rooms and Buildings.—15,669, J. Ersley, 
Artificial Asphalt. 

PROVISIONAL SPECIFICATIONS ACCEPTED. 


12,386, F. Robinson and E, Hodgson, Hearths, 
Stoves, Fireplaces, &c.—13,228, J. Oates, Painters’ 
Brushes, &c.—13,579, R. Wilford, Automatic and 
Screw Fastenings for Sliding Windows.—13,791, J. 
and W. Davis, Ridge Capping and Tiles.—13,847, 
J. and H. Wilson, Decorating Ceilings and Walls.— 
13,984, E. Hoyle, Double-threaded Screw for 
Wood. 

COMPLETE SPECIFICATIONS ACCEPTED, 
Oven to Opposition for Two Months, 


14,377, J. Kaye, Fastenings for Exit and other 
Doors. —15,461, D. Burns and J. Cairns, Regulating 
and Fixing Fanlights, Ventilators, &c.—15,605, L. 
Barber, Ladder.—16,053, C. Huelser, Fireproofing 
Device for Walls, Ceilings, &c.—17,563, W. Lindsay, 
Fireproof-floors.—17,693, R. Furstenberg, Water- 
proof, Fire, and Weather Resisting Material for 
Roof Coverings. —13,625, T. Brindley, Litting and 
other Latches. — 13,880, M. Griswold and W. 
Atterbury, Sheet or Window Glass. 








The Hygienic Cement Syndicate, 
Limited.—The prospectus of this company 





will be found in our advertising columns. 


RECENT SALES OF PROPERTY: 
ESTATE EXCHANGE REPORT. 


Oct. 7.—By A. THomas, Prygr, & Mixzs. 
Wootton Bassett—The Beaufort Brewery, f, and 
Sixteen Public-houses ...... bey £15.250 


By A. CHANCELLOR, 
Petersham—The Residence known as ** Church 
ouse eeeree eeee a CPC COR eee eee cesteeees 1,100 
Oct. 8.—By Dgesgnuam, Tawson, & Co. 
ane Pte os. 718 and 720, u.t. 79 yrs., g.r, 











MB, F. DUGG .......rcccorcocccsccccecccccecccececccccocsccces 1,680 

Hampstead.rd.—Nos. 229, 231, and 233, ut.i19 ° 
Qing Ba Re MEG Ba TEI «. civecectsccceceseceecaces docneonn 1,050 

By Weston & Son, 
Brixton—1 to 6, St. Lawrence-rd., u.t. 70 yrs., g.r. 

Be Sa Mii teinensestineineisguechabianientnte..: 1,525 

7 to 13, St. Lawrence-rd., u.t. 70 yrs., £36, 15s., ; 
r, £294 eee a 1,725 





By Rrrnotps & E,soy, 
Islington—63, Essex-rd., c. ..... ococeoncesoescesces cocccceee 528 
Bethnal Green—11, Wood-st., f., r. £52 p.a......... » 510 
By Batt, Norris & Haney. 
Forest Gate—162, Osborne-rd., u.t. 93 yrs., g.r. 


Se re ee en re 290° 
Lower Clapton—27, Mayola-rd., u.t. 89 yrs., g.r. 
Se SE incnhinticndneetnniammaininencadidnssanennies 260 


Stepney—18, Cayley-st., u.t. 10 yrs., g.r. £12, r. 
£26 p.a.,79, Eastfield-st., u.t. 50 yrs., g.r. £6. 
Limehouse—52, 54, and 56, Repton-st., and land 
2, John’s-gdns,, u,t. 25 yrs., g.r. £22, 10s. Ber- 
mondsey—l1, 2, and 3, Bombay-st., u.t. 8} yrs., 
g.r. £28, Shoreditch—28, 29, and 30, Welling 
ton-st., u.t. 83 yre., g.r. £39 p.B. ....ccccccceseees 

Oct. 10.—By J. & R. Kemp & Co, 

Holborn—49, Red Lion-st., f., r. £115 p.a, .........00. 2,000 

‘The Wheatsheaf ’’ public-house, f., r. £65 p.a. 1,400 
By E. Ricuarps & Co, 
Wandsworth—125, 127, and 129, St. James’s-rd., f., 


Be MEP Ancianenecanncennetammannnseotadeansenenat-entessinseas 1,590 
85, 101, 103, and 123, St. James’s-rd., f.,r. £150 
csseeeee 1,780 
eeeeces 549 


ERLE eae 
17, Althorpe-rd., f., r. £40 p.e. ...... cc ceeees sei 
Clapham—15, Newcomen-rd., f., r. £25 p.a. ......... 280 
By C. C. & T. Moors. 
Mile End—27, St. Peter’s-rd., u.t. 41 yrs., g.r. 
TT aR ten 310 
Shadwell, Twine-court—A plot of copyhold land... 255 
By Messrs. Coapwiox, 
aw een The Hamptons’”’ with grounds, 


300 





























soceenensouee: epcosee - 525 
By E. Stimson. 

Islington—105, Balls Pond-rd., u.t. 14 yrs., g.r. £4, 
ip HE dideaccbbnntincdentiviesecnnce peenccnece 175 

Brixton—35 and 36, Thornton-st., u.t. 35 yrs., g.r. 
FAN RR RRE IE ol OE IIMS . 506 

23 and 25, Evandale-rd.,u.t. 244 yrs., g.r. £5, 2s., 
Di: TEP daenictinenctadnndatectnbdontgnemmenbieccstieceetinain tal 4140 

Old Kent-rd.—19 and 23, Clifton-crescent, f.,, 
CIE deennecensccncnncsenienninaiiabesmmmatiiindeedans 6010» 

By Worsrotp & Haywarp (at Dover), 

Dover—50, York-st., f., r. £27 p.@. ....ccccccocceccecees 450 

River, near Dover—23 to 26, River-st., f., r. £23 
p.a. see seeeee cae seeserseeserscsteseosecssessesssees 34D 
Freehold cottage in Lower-rd., r. £8 p.a...........0. 120 
Two plots of f. land................0 a 

Ewell—*‘ Parsons Farm” and meadow, f., r. £22 
PB. cevcevees coe ccececces | 
Four freehold cottages ... ccs «=6h OG 
F meadow, about 4 acres ecennens ——— 
Eythorne—Two cottages, and 1 a, 3 r, 12 p., f. ...... 240 

Oct. 11.—By R. W. ScoseEtt. 

City of London—12, Pancras-lane, f., r. £350 ...... 6,900 


[Contractions used in thie list.—F.g.r. for freehold 
ground-rent; l.g.r. for leasehold ground-rent; i.g.r. for 
improved ground-rent; g.r. for ground-rent; r. for rent; 
f. for freehold; c. for copyhold; 1. for leasehold; e.r, 
for estimated rental; u.t. for unexpired term; p.a. for 
per annum; yrs. for years; st. for street; rd. for road; 
sq. for square; pl. for place; ter. for terrace; yd. for 
yard, ke. 








MEETINGS. 


Tuzspay, OctozsgEr 22. 

University College (Gower-street).—Mr, Hugh Stannue- 
on ‘* The Distribution and Application of Ornament with 
Reference to Surface, Material, Construction, and Pur- 
pose.” II. 65p.m. 

Waupwespay, Ocrossr 23, 

University College (Gower-street).—Professor R, 8S. 

Poole on ** Medizval Archeology.”” II. 6 p,m, 








The Great Bridge Across the St. Law- 
rence.—The work of constructing the great 
bridge across the St. Lawrence, near Quebec, 
will shortly be begun. The bridge is to be 
built upon the cantilever principle, and will be 
440 métres in length, and have a height above 
water at high tide of 124 métres. The main 
span will rest upon granite pillars about 150 
métres from the shore, being brought down to a 
dept of 12 métres into the river bed. The total 
cost of the bridge is estimated at about 
2,000,000/., and when finished there will be no 
break in the track of the Pacific Railway from 
the borders of the Atlantic to the Pacific Ocean. 

Wesleyan Chapel and Schools, Cleck- 
heaton.—A new Wesleyan Chapel and Sunday 
Schools, erected in Whitcliffe-road, Cleckheaton, 
at a cost exceeding 6,000/., has just been opened. 
The building has been erected from plans pre- 
pared by Mr. W. H. Howorth, of Cleckheaton. 
The chapel will seat 850 people; the schoolroom, 
which is underneath the chapel, provides accom- 
modation for 850 scholars, exclusive of seven 





class-rooms, library, and kitchen. 
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Registration of Plumbers in Scotland. 
—Sir Alexander Christison, in the absence of 
the Lord Provost, presided over a large public 
meeting, held at the Freemasons’ Hall, Edin- 
burgh, a few days ago, for the purpose of pro- 
moting the National System of Registration of 
Plumbers, Among those present were General 
Sir Murdoch Smith, Director of the Science 
and Art Museum ; Professor Crum-Brown, Prin- 
cipal Grant Ogilvie, of the Heriot Watt College; 
Dr. Littlejohn, City Medical Officer of Health ; 
several members of the Corporation, medical 
men, architects, sanitarians, as well as repre- 
sentatives of the plumbing trades (masters and 
operatives), and the general public. Dr. Little- 
john said he had no hesitation in asserting that 
the registration system both deserved and en- 
joyed the support of the public. A notable 
feature in the registration movement was that 
it was making plumbers join together in a 
common effort to improve their education 
as a body. Professor Crum-Brown spoke 
strongly in favour of technical education 
classes. He said they were necessary to 
the efficient training of plumbers, because 
they enabled the men to understand the reason 
for doing the things they were taught to do in 
the workshops. Principal Grant Ogilvie endorsed 
the views of Professor Crum-Brown, and added 
that it was useless to set up a standard of quali- 
fication for the plumbers if they did not also 
give them the means of qualifying themselves. 
The Clerk of the Plumbers’ Company, London, 
said he was glad to be able to state that organi- 
sations for carrying out the National Registra- 
tion System were now widely established 
throughout the Kingdom, and that already 
about 5,000 plumbers were enrolled on the 
Company’s Register, while in most of the 
districts classes were available for the practical 
and theoretical instruction of plumbers. On 
Saturday last a meeting with the same object 
was held at Galashiels. 


Church of the New Jerusalem, Glas- 
gow.— A new church, which has _ been 
erected at Crosshill for the Church of the New 
Jerusalem, has just been opened. It is built 
of dark red sandstone, and the style of archi- 
tecture is Early English of the lancet period. 
The principal front to Queen’s Drive has a 
gable, about 60 ft. in height, flanked by massive 
buttresses, which rise the full height, and ter- 
minate in panelled and moulded pediments. 
The entrance-door occupies nearly the whole 
lower portion of the front, and has a richly- 
moulded archway. The doorway is flanked by 
buttresses with moulded niches, and at each 
side is a small lancet-window, lighting the 
vestibule. Over the entrance three tall lancet- 
windows, recessed under a deeply - moulded 
arcade, and separated by circular shafts, occupy 
the full breadth of the gable, the apex of 
which is enriched by cusped panelling, and 
terminates with a carved cross, Internally the 
church is cruciform in plan, consisting of a 
wide nave roofed in a single span, double 
transepts on each side, and a semi-circular 
apse. Heavy moulded stone arches, supported 
on clustered stone piers, divide the transepts 
from the nave, and the dividing arch at the 
apse is also of dressed stonework. The pulpit, 
which is oak, panelled and cusped, is p at 
the side of the apse. Besides the church, the 
building comprises a hall, seating 250 persons, 
vestry, choir-room, committee and _ library- 
rooms, cloak-rooms, kitchen, stores, &c. The 
buildings were designed by and erected under 
the charge of Mr. John B. Wilson, A.R.I.B.A., 
Glasgow. 


Tayport Sewerage.—The Commissioners of 
Tayport, near Dundee, recently advertised an 
open competition, and they finally selected a 
scheme designed by Mr. W. H. Radford, C.E., 
of Nottingham, as the most suitable and prac- 
ticable for the sewerage of their district. The 
scheme consists of a system of pipe sewers. 
gravitating to two sea outfalls in the Firth of 
Tay. Advantage is taken of the natural falls of 
the district, and the sewage can be discharged 
at all states of the tide. Ample inspection, 
ventilation, and flushing arrangements are pro- 
vided. Mr. Radford will be engaged to super- 
intend these works. 


The Surveyors’ Institution. — The first 
ordinary general meeting of this Institute the 
session 1889-90, will be held on Monday, Nov. 
11, 1889, when the President, M. E. P. Squarey, 
will open the session with an address. 


The Electric Telegraph foreseen by a 
Rector of Bath 228 years ago.—The Rev. 
Canon Jackson, of Leigh Delamere, Chippen- 
ham, sends to the Bath Chronicle the following 
interesting contribution :—“ Joseph Glanvill, 
sometimes called ‘Sadducismus Triumphatus 
Glanviil,’ Rector of Bath from 1666 to 1672, 
was a learned writer upon abstruse and mystical 
subjects, but in a style of which itis not always 
easy to catch the meaning. In one of his 
Treatises called ‘The Vanity of Dogmatizing,’ 
printed in 1661, chapter xxi., he is speaking of 
‘ supposed impossibilities, which may not be so.’ 
In the concluding sentence of the following 
passage he seems to have anticipated the 
Electric Telegraph:— ‘But yet to advance 
another instance. That men should confer at 
very distant removes by an extemporary 
intercourse is a reputed impossibility: but 
yet there are some hints in natural opera- 
tions that give us probability that ‘tis 
feasible, and may be compassed without un- 
warrantable assistance from dzmoniack corre- 
spondence. That a couple of needles equally 
touched by the same magnet, being set in two 
dials exactly’ proportioned to each other, and 
circumscribed by the letters of the alphabet, 
may effect this ‘magnale’ [7.e., important 
result], hath considerable authorities to avouch 
it. The manner of it is thus represented. Let 
the friends that would communicate take each 
a dial: and having appointed a time for their 
sympathetic conference; let one move his im- 
pregnate needie to any letter in the alphabet, 
and its affected fellow will precisely respect the 
same. So that would I know what my friend 
would acquaint me with; ’tis but observing the 
letters that are pointed at by my needle, and in 
their order transcribing them from their sympa- 
thised index as its motion directs ; and I may be 
assured that my friend described the same with 
his ; and that the words on my paper are of his 
inditing. Now though there will be some ill- 
contrivance in a circumstance of this invention, 


move to, but avert from, each other (as ingenious 
Dr. Browne hath observed), yet this cannot pre- 
judice the main design of this way of secret 
conveyance: since it is but reading counter to 
the magnetic informer, and noting the letter 
which is most distant in the Abecederian circle, 


case is not alter’'d. Now, though this desirable 
effect possibly may not yet answer the expecta- 
tions of inquisitive experiment, yet ‘tis no 
despicable item, that by some other such way 
of magnetick efficiency, it may hereafter with 
success be attempted, when magical history 
shall be enlarged by riper inspections; and ’tis 
not unlikely but that present discoveries might 
be improved to the performance.’ ”’ 

The North Sea-Baltic Canal.—Work on 
the great canal now being constructed across 
Holstein from the North Sea to the Baltic has 
been actively carried on along its whole length 
during the summer and autumn with some 
6,000 men, and it is estimated that about half 
of the work has been done. A number of large 
steam excavators are employed in the work. 
The price of excavating and removing the earth 
has varied from 84d. to 10d. per cubic métre. 
The work is divided into four sections, the 
administrations of which are situated at Bruns- 
biittel, on the Elbe, Burg, Rendsburg, and 
Kiel. At the Baltic end the canal, which 
will be at Holtenau, near Kiel, and from 
thence to Griinthal, the highest point, the 
work is well forward, but lessso on the portion 
Griinthal-Elbe. At Griinthal is the watershed 
between that river and the Eider, which the 
canal follows throughout most of its course, and 
here a great embankment, 75 ft. in height, is 
being constructed, along which the railway and 
main road through Holstein will pass. The 
total length of the canal,from the latest surveys, 
will be 98 kHlométres, the depth 8°5 métres, and 
the surface width 60 métres. It might be men- 
tioned that the engineering difficulties are not 
proving great, the chief ones being the enormous 
masses of boulders found in the soil, which have 
to be blasted to pieces. The canal is to be 
fortified at several points. The cost is estimated 
at 7,800,000/., of which Prussia contributes 
2,500,000/.. and the German Empire the 
remainder, It should, however, be pointed out 
that workmen’s wages in Germany are very low, 
amounting on the canal only to 3s. 6d. per day 
of twelve hours in the summer, and less in 
winter. Although undertaken for strategical 
reasons, it is evident that the “Suez Canal of 
Northern Europe” will become of great com- 





mercial importance. 


in that the thus impregnate needles will not | 


from that which the needle turns to, and the | D 





The English Iron Trade.—We have had 
another very considerable rise in the English 
iron market during the past week, business 
continuing most active. There has been great 
excitement in the Glasgow warrant market 
prices having advanced by leaps and bounds. 
the gain on the week being 2s. Scotch 
makers’ iron is from Ils. 6d. to 2s. 6d. a 
ton higher, according to brand. Middles- 
brough pig has jumped up 3s. 3d. a ton, and 
Bessemer pig 2s. 6d., while in Lancashire and 
Midland pigs the gain ranges between 2s. 6d. 
and 5s.aton. Notwithstanding these advances, 
trade in pig iron is animated. Manufactured 
iron is fairly active at the higher prices de- 
clared at the quarterly meetings, and from the 
North a further advance is reported. Tin- 
plates are held firmly, at slightly advanced 
rates. Steel works are still booking large orders, 
Prices of steel, with the exception of rails, are 
not higher, but very stiff, rails being 2s. 6d. 
dearer. Shipbuilders continue busy, but very 
little fresh work is being secured. Engineers 
are still doing a good business.-—Jron. 

Sanitary Earthenware and Appliances. 
—From Mr. Thomas W. Twyford, of Cliffe Vale 
Pottery, Hanley, we have received a very useful 
and admirably-got-up illustrated catalogue of 
sanitary earthenware and appliances manufac- 
tured by him. It is accompanied by a price list. 
Many of Mr. Twyford’s appliances, such as the 
“Unitas ” Wash-out Closet, for instance, are so 
well known for excellence and efficiency that 
we need say nothing here about them. The 
catalogue and price-list will be found very com- 
plete, and exceedingly useful for reference by 
architects and builders. 








PRICES CURRENT OF MATERIALS, 



























































































































































TIMBER, & 68. da. & 8. d. 
Greenheart, B.G.  .......ccccscecees ton 700 715 0 
Teak, E.I. load 1200 1400 

uoia, U.S. footcube 028 O38 0 
Ash, Canada........ scceccccoccoececoes l 310 0 600 
Birch ,, 810 0 600 

Im 53 . 400 690606 
Fir, Dantsic, &c,. . 200 $810 0 
Oak - 210 0 410 0 

Canada 510 0 710 0 

Pine, Canada red 300 400 
» yellow 810 0 6 656 0 
Lath, Dantsic fathom 4100 610 0 
St. Petersburg 56 00 610 0 
Wainscot, Riga, &C........ccccccccees og 215 0 460 
eals, Finland, 2nd and Ist..std.100 9 00 11 0 8 
> - 4th and 3rd . 7939 ses 
iga » £29. aes 
St, Petersburg, lst yellow ........ - 1100 1600 
- xeon . 1000 21100 
°° WHIES = ceccoeee sO 9 Bes 

Swedish , 28 Bea 

White Sea »- 900 7 06 

Oanada, Pine, Ist .., - 1606 26 00 

- =e Bbw . 1100 1710 0 
a »»  9srd, &, »- 8 00 1010 0 
ss» Spruce, lst ». 8 00 11 O90 
o- 99 Srdand2nd..... 700 98990 0 

New Brunswick, &€, ........c.ccscsees 610 0 810 0 
Battens, all kinds » ©: 6.8.30 09 
F looring Boards, BQ., l in., pre- 

pared, First » O11 0 O14 0 

INTL silicndiendimentnnenieninecneenets 080 010 6 

OGROr GUAMESS  ccccccccccccccccccccccce 066 079 
eg Ricco cenccnscvcccicccntesorsd foot 0 0 4 00 5 

Honduras, &. . 0 0 4 00 & 
or, Cuba »§ 0 O 4 0 0 & 

St. Domingo, cargo average ...... 0 0 44 0 0 & 

Mexican ie. 1s: Oa » 24 sf 0 0 5 

Tobasco 99 am F 9 00 & 

Honduras .:... . -renen 00 & 00 & 
Box, Turkey ... ton 400 13 0 0 
Rose, Rio... . 1400 W090 

penance are . 1400 180 0 
Satin, St. Domingo foot 006 01 90 

Porto Rico aes. £34 2 
Walnut, Italian 00 4 00 & 

METALS. 
Inon—Pig, in Scotland ton 00 00 90 

Bar, Welsh, in London............... 610 0 709080 

+» «699 ~=S«Cftworksin Wales... 6 0 0 610 0 

. 6Staffordshire,in London ... 710 0 8 0 0 
OCorprER— 

British, cake and ingot......... ton 47 00 4 0 0 

Best selected . 4800 48 0 8 

Sheets, strong 5600 00 0 

Chili, bars 4300 000 
Yzauiow Mzrat Ib, 0 0 BE 0 0 5 
Lzeapv—Pig, Spanish ............0.. ton 12 8 9 1210 0 

English, com. brands ...........000 1212 6 000 

Sheet, English .... we Se oo ee 
Trin—Banca ...... ton 9210 0 0090 0 

BUIOOR .cocenccccscccsococsocnsccesccseses 9110 0 00 0 

BEERIGO crccccccccccccvcccccccescceces senses 90910 0 90909 

Australian . 9110 O 000 

English [ngots........c.cccscccseresees . 944100 00 80 
ZiIno—English sheet ..... 00000 ton 2510 0 2 0 0 

OILS. 
Linseed .... - ton 21 00 21 5 9 
Cocoanut, Cochin ......ccccesseeceeeeeees 2710 0 00 8 

Ceylon 24 0 0 00 0 
Palen, LAgos ..cocsvcsessssoscescccovcceeee 2310 0 OO 0 
Rapeseed, English pale .. 3010 0 O00 8 

a ype 29 0 3 0 0 : 
Cottonseed, refined ..........scserceeees 23 0 0 0 9 
Tallow and Oleine .........scccececereseee 2100 # aie 
Lubricating, U.S. ..... . @C as = ; 
refined ..... se £5 we F 0 
Tan—Btockholm barrel 160 0 0 9 
hangel we O16 9 0 16 
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COMPETITION. 
EE __ttO—~*~S” ‘ 

Nature of Work, By whom Required, Premium, | a | Fage. 
wa | | rr 
» BOs sevice East Barnet Valley | | ¥ 

oom Local Board ............ Not stated ............ | Nov. 16th |i, 
CONTRACTS. 
. : i Tend 
Nature of Work, or Materials, By whom Required. a or, or ee Page. 
Laying Patent Stone Channel on Concrete ... ee om. md — Fe Oct. 21st | xi. 
Buildings for Water Supply.................. ants County Asylum 7 
ne . — Committee ............... E. J. Hildred ............] Oct. 22nd | ti. 
Main Drainage Extension West Ham Council ..... | Lewis Angell............... do. ii. 
Supply of Flints and Hoggin ............ Mile End Vestry ......... Ces (| ee Oct. 25rd | x. 
Jobbing Sewers Works ..... — do. do. do. xl 
Cast-iron Water Pipes... ...| Gt. Yarmouth Couneil , J. W. Cockrill ............ Oct. 24th |i 
Making Roads and Drains, Tunbridge Wells} Estate Owner ............ 5 Ble BINS cccanciecsanneins Oct. 26th | xi 
Baie Dvaimage WetEs ...000c0s cccsccsecccccescoceseces Hastings Corporatioo...| P. H. Palmer ............ do. ii. 
Granite........... sadeaumisieceswepenn ene vevcceceseoceseser ees Broadstairs, &c, L. B, | A. H. Clarke.............. Oct. 28th | xii. 
Main Drainage Extension .............ssscseesseeees West Ham Council .....| Lewis Angell............... Oct. 29th | xi. 
Main Intercepting Sewer  ............-.-csceeeseeee. St. Helen’s Health Com,; G. J. C. Broom............ do. xii, 
Alterations, &c., Baker’s-row Infirmary......... Whitechapel Union...... | Bruce J. Capell ......... do, xii, 
Brick and Concrete “ewer ......ccccccecccessesceeees Lewisham Bd. of Wks, Official ............cccceee0e do. xii. 
Alteration at Town Hall .............00...sccsesecsees Trustees, All Saints, | 7 
! eee | — Clarkeon ............... Oct. 30th | xi 
Construction of Branch Railway, Heanor...... SS & ree ee Oct. 3ist | il. 
ES SPT rT Barnsley School Board | Senior & Clegg............ Nov. llth | xu. 
Courts of Justice, Police Offices, Xe. ............ York Corporation ...... eS ee do. xii. 
Fire Alarm Posts, 26, ......00....000-scecsccesccsoceee South Hornsey Loc.Bd, | Official ..... ....cccccceeees Nov, 12th | i. 
Filling in the New Public Wharf, Silvertown) West Ham Council...... Lewis Angell..............| Notstated | ll. 
Officers’ Quarters, Shornecliffe Camp ......... War Department......... CS ee do, xii. 
Police Station and Strong Rooms, Garston...... Lancashire CountyCoun, G. Holme ...... Uidietiieceesa do. ii. 
PUBLIC APPOINTMENTS. 
Nature of Appointment, By whom Advertised, Salary. — Page, 
IED scccscesesesronestnsavectesrnsconsoscennnensonceses Kettering Local Board BOB gp BOeececcccce ee ees Oct. 25th | xvi. 
Surveyor and Inspector of Nuisances ........ ....| Exmouth U.8.A.......... EL Sainnnnninintanenakiis Oct. 28th | xvi. 
Superintendent, Main Drainage visNtediiee _ 
Station ... i adele . ; | London County Council | do. | XVi. 
“cxentmecnne nai otter 





TENDERS. 


[Communications for insertion under this heading must 
reach us not later than 12 noon on Thursdays. | 


CHERTSEY.—For new wing to ‘‘ Huntington,” 
Chertsey. Messrs. Bean, Burnett, & Eldridge, surveyors, 
14, Nicholas-lane, E.C, :— 

Nesmyth, Chertsey (accepted)............ £845 0 0 





CLAYBURY (Essex).—For the erection of the super- 
structure of the new Asylum at Claybury, Essex, for the 
London County Council, Mr. G. T, Hine, architect :— 


H. Lovatt, Wolverhampton ......... £377,680 0 
G. W. Trollope & Sons, Pimlico, 

| ae ww» 377,500 
J. Fell, Leamington veseeee 368,300 
B. E. Nightingale, Albert Embank- 

ment, 5.E. .......00. 351,481 
J. Mowlem & Co.,, 

5.W 








350,880 








., Crawley, Sussex 349,666 
R. Neill & Sons, Manchester......... 
Perry & Co., Bow, E.... oe 
J.T, Chappell, Pimlico, 8.W....... 
E. Gabbutt, Liverpool* 
W. Brass & Son, 47, Old-street, 





oso coecoeoo oc So © 


337,777 


' 335,975 
Belham & Co., 155, Buckingham 
Palace-road, 8. W.t ......c0+sssceeees 259,000 0 
* Recommended by the Asylume Committee for accept- 
ance. 
+ Withdrawn, as containing an error of about £70,000. 


oC eco oeoooooo So 8S 





COULSDON (Surrey).—For erecting buildings to 
afford additional accommodation at the County Asylum 
for pauper lucatics at Cane-hill, Coulsdon, Surrey, for the 

on County Council, Mr. Howell, architect :— 


H. Lovatt, Wolverhampton 
Perry & Co., Bow, E. 
E, Gabbutt, Liverpool ............000+0 
J. Mowlem & Co., Westminster... 
B. E. Nightingale, Albert Em- 
bankment, S8.E. ......... . 
Peto Bros., Pimlico, 8, W.....0+...++ 82,447 
John Fell, Leamington ............... 500 

8. & W. Pattinson, Whitehall, 
80,319 


Se 
J. Longley & Co., Crawley, Sussex 79,950 
79,763 


* “Om & Son, 47, Old-street, 
* Recommended “by the "Asylums “Committee for ac- 
céptance, 
CRICCIETH —For extension of sea walls, &c, Mr, 
Thomas Roberts, Assoc, M. Inst. C.E., engineer :— 
G. Williams, Harlech . 
Williams, Carnarvon ..............0ceseees 
E, Williams, Bangor (accepted)......... 
[Engineer’s estimate, £444. | 


0 


83,985 
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0 
0 
0 
0 
0 t 
0 
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0 
0 








, FELIXSTOW8.—For new stabling and coach-house 
or Mr, C. Maw, The Gables. Mr. John 8, Corder, archi- 
tect, Wimbourne House, Ipswich :— 














EAST HAM.—For the construction of sewage outfall 
works, tanks, engine-house, boiler-house, stores, chimney 
shaft, and cottage for the Kast Ham Local Board, Essex, 
Messrs, Charles Jones and W, H. Savage, Engineers :— 


A* 
J. W.&.J. Neave £18,000 0 0 ... £1,300 0 0 
L. Bottoms......... 17,185 0 O ... 1,546 0 O 
We GRORRE ccccccees 16,300 0 0 1,400 0 0 
Perry & Co.......... 15,766 0 0 1,000 0 0 
SM ainbncenantes 5,300 0 0 1,052 0 0 
ey 15,414 0 0 1,200 0 0 
J. Jacksonf......... 14,838 0 0 .., 1,167 0 0 

* Deduct, if part of foundations are omitted. 

Accepted. 





GRAVESEND.—For the erection of new tower, copper- 
house, cellars, &c., at the Wellington Brewery, for Mrs. 
E. Walker. Mr. Arthur Kinder, architect, Suffolk House, 
Laurence Pountney-hill, Cannon-street, London, E.C, 
Quantities by Mr. Alexander H, Kinder, 34, Clement’s- 
lane, London, E.C. :— 


Herbert Stiff, Dover ............ ssereecee £3,095 O O 
W. & E. Wallis, Gravesend ...,........ 3,498 0 0 
G. Wallis & Sons, Maidstone ......... 3,312 0 0 
Ws ED cnctancunscecceunsene 3,219 0 O 
Multon & Wallis, Gravesend ......... 045 0 0 
W. H. Archer, Gravesend (accepted) 3,039 0 0 





HAMPSTEAD. — For erecting additional swimming 
baths, for the Commissioners, Messrs. Spalding & Cross, 
architects :— 

J. Allen & Sons (accepted) ....... ...-. £8,690 0 0 





HARLESDEN.—For erecting Baptist chapel in Acton- 
lane, N.W. Mr. Charles Bell, architect :— 


J. Allen & Sons (accepted) £5,250 0 0 





HARLINGTON (Middlesex). — For erecting new 

lice-station, with stabling and cottages, for the Receiver 
for the Metropolitan Police District. Mr, John Butler, 
F.R.1.B.A., Surveyor for the Metropolitan Police :— 
































BORG 60000 000 danteune £3,770 0 0O 
Garlick & Horton... 3,490 0 0 
SS a | ee 3,400 0 O 
Brass & Son sacs 3,229 0 0 
Perkins .. anahess freccee 3,200 0 O 
Holand & Hannen ........... peesenvensens 3,189 0 0 
HE TE. nccsmapeccmnnnemeumien Ge @ -S 
Grover & SOS ...........seceeees evetineced . 3,176 0 0 
J. & T. Chappell , «-. 3,173 0 0 
Scrivener & Co oe 3,170 0 0 
a _— 3,165 0 0 
Lorden & 80M .....cccoseeeee 3,144 0 0 
Lathey Bros....... sectbenccseee’ Se OD 
A, & B. HAns0m oc... cccccccscccccccccocece 3,095 0 O 
Fassnidge & Son .,,......s00« seueusenenine 2,832 9 O 





LONDON.—For the erection of new premises, Charing 
Cross-road, for Messrs, Elliott Bros., in extension of their 
existing premises, Quantities supplhed :— 























a Tome £265 0 0 
i niciiaadieuien oe 188 0 0 
RN ean ent 165 0 O 
EE Renae 153 10 0 





Kirk & Randall ............. pnaiascodinlne £12,964 0 0 
Mowlem & C0,........sssesccsessceesssesees 12,600 0 9 
Bywaters ......+. . 12,272 0 0O 
Perry & Co. - 11,986 0 0 
Lawrence & Son . 11,926 0 0 
Grover & Son ... 11,767 0 O 
Peto Bros. 11,735 0 0 
Patman & Co, ......00 11,473 0 0 





LONDON.—For erecting business premises in the 
Charing-cross-road, W.C. Mr. R. Fabian Russell, archi- 
tect. Quantities supplied :— 








Fae £10,800 0 0 
Holloway Bros, . 9,744 0 0 
b __,__ REE eee 9,637 0 0 
EET ae 9,580 0 0 
po ee 9,330 0 0 
| Le aE 9,248 0 0 
Patman & Fotheringham............... 9,173 0 0 





LONDON.—For the erection of workroom for women, 
at the Workhouse, Harrow-road, for the Guardians of 
Paddington. Mevsrs. A. & C,. Harston, architects, 15, 























Leadenhall-street. Quantities supplied :— 

White & Son.......... Sdncebanstncenessbennee £2,084 0 0 
W. Johnson hiilataidae 1,889 0 0 
J. Martin ... ubbnevebebecsee 1,854 10 0 
R. Edwards, Junr. 1,824 0 0 
Simmonds ........eseceee 1,818 0 0 
J. Edmunds ... iemcintn Bee © 
Wo SED sicnscrercdstect ee ccccccdecdeesoces . 1,735 0 0 
Shillitoe & Son... , 1,730 0 O 
2) eee . 1,694 0 0 
G. Stephenson ..,. enevtennratneesnd . 1,693 0 0 
| gL RE eS goctensneen 1,690 0 0 
(i Foe chineceninenmitdnaiaia 1,678 0 0 
IIE Wi viccsodeecbnidenesdinsaens 1,660 0 0 
ig iy I aticscnnctoncinceisanvebents 1,650 0 0 
CaP Hea setiigt sete 1,636 0 0 
Gibbin & Son, Pickering - place, 

Bayswater (accepted)................ . 1,595 0 0 





LONDON.—For the erection of South Tottenham 





























sorting office, for Her Majesty’s Office of Works. Mr, 

Henry Tanner, architect :— 
pee £1,677 0 0 
IE els 1,475 0 0 
SN icthtitniadensinidinbsansmenennameinnatnaiane 1,452 0 O 
Barrett & Power ........... qrenececoncsens . 1,436 0 0 
Marriott & Co. cee 1O © 
Whitehead & Co. ..... Cecccereoscces ccccccce Sune @ G 
| | _eereaeaersen ' » 1,335 0 0 
TE ET a . 1,297 0 0 
Elwood & Son ......... peveeies . 1,280 0 0 
Brown & Sweetland ..... 1,230 0 0 
J. O. Richardson ...... . 1,229 0 0 
Lobb & Olver...... i . 1,187 0 0 
Dabbs ...... mt ae oe © 
A uthony ......cccceeeee 1,145 0 0 








LONDON .—For alterations to Nos, 62 and 63, Queen- 
street, E.C. Messrs, Bean, Burnett, & Eldridge, sur- 
veyors, 14, Nicholas-lane, E.C, :— 

RIED ‘snsom: adeeneninenecie a . £1,469 0 0 
1,126 0 0 





LONDON.—For additions, &., to Clerkenwell Police- 
court, King’s Cross-road, for Her Majesty’s Office of 
Works. Mr. John Taylor, architect. Quantities supplied 
by Messrs. Welch & Atkinson :— 


J. QO. Richardson, Albert Works, 
Peckham, 8.E, (accepted) 


£1,657 0 0 





LON DON.—For the erection of new padded rooms, &ec., 
at the Infirmary, Brook-street, 8.E., for the Lambeth 
Guardians of the Poor. Mr. T. W. Aidwinckle, archi- 
































tect :— 
SE TIE ici dncsmndonientincneenenen £1,044 0 0 
SE TE STEED Sccnnscccuenenececncsensens 1,000 0 0 
Blow & Blow... spubtecsall 953 13 8 
Garlick nalieedidiianaaiiaes 927 0 0 
Edwards, jun....... 910 0 0 
Hooper 890 0 0 
Pennack 890 0 0O 
) 888 0 0 
GN TELE 834 0 0 
J. QO. Richardson 877 0 0 
Staines & Son pene 845 0 O 
ee FI icncccctntccsdottenenes 825 0 0 
Lobb & Olver... siaiihincaiiaiaiiais 809 0 0O 
Bille (accepted) .......ccccccccccccccceceee 798 0 0 
Veale Ee ERT Aen SENS * 739 0 0 








LONDON.—For additions, &c., to Worship - street 
Police-court, Finsbury, E.C., for Her Majesty's Office of 
Works. Mr. John Taylor, architect. Quantities supplied 
by Messrs, Welch & Atkinson :— 


J. O. Richardson, Albert Works, 


Peckham, 8.H. (accepted) £1,635 0 0 





LONDON.— For the enlargement of Gravel-lane 























Schools, for the School Board for London, Mr. J. T. 
Bailey architect. Quantities supplied by Messrs, Ard- 
ing, Bond, & Buzzard :— 
Parker........ wdovaccesesnocococesionens £1,250 0 0 
i, Se ecoceceseccooeccccets - 1,241 0 O 
Downs.,, we 1,199 0 O 
I cncinsiietnnonscnsenccsinnaeens owe 1,144 0 0 
SE Reninclitlidbiscsssstcsintabatnanenens 1,122 0 0 
Charteris ... cevcesncts 2D DS 
Hollowa ecccintniponnscecacegiiniheseanant 1,070 0 0O 
J. O. Bithardsca, Albert Works, 
Peckham (accepted) .................. 1,029 0 0 








LONDON.—For rebuilding the ‘‘ Shakespeare ’’ tavern, 
Goswell-road, for Mr. Walter Knight. Mr. J. T. 
Alexander, architect, 40, Great James-street, Bedford- 





row :— 
GRR IGT occ-cqnoces eee seeeee £2,080 O O 
Rs: pao ae sietaetinde 1,921 0 O 


J. Beale, Westminster Bridge-road* 


1,845 0 0 
* Accepted, 





LONDON.—For rebuilding premises at 202, Grange- 
road, Bermondsey, 8.E., for Messrs. J. T. Oakley & Co. 
Mr. J. B. Balls, architect. No quantities supplied :— 

J. O. Richardson, Albert Works, 


Peckham (accepted) £1,279 0 0 





LON DON.—For sundry additions and alterations to 
No. 406, Kennington-road. Mr. J. A. J oodward, 
architect, 10. Crown-villas, Kennington Oval :— 
John Beale, Westminster Bridge- 

road (accepted) .......... stenepeninees oe S280 0 O 





[No competition.] 
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LONDON.—For works at Nos. 5, 7, and 9, Bangor- | 
street, Notting-hill, Mr. T. Turner, surveyor : od 








Bywaters poncooccnece sesesnesseseessocesepenbees £1,193 0 0! 
BEBE cccccccccvcccccces — agree cecoevovecooess 875 0 0 
aa penorettnacsonoenennetiunusah 875 9 0 
Tappin........ scenatemmeensesteunenncnactnetdiin 485 0 0! 








LONDON.—For alterations and repairs at 134, Long- 
acre. No quantities. Mr. H. 8. Breary, surveyor :— 
H. Fearman, Charles-street, Hatton- 
BBE... ccccccccovesccccccvonsncesosescesosoces £125 17 6 
J. Freight, OE Ee 115 10 0O 


NORTHAMPTON.—For new Masonic Hall and Club, 
in Princes-street. Mr. John T. Ingman, architect, | 
Northampton, Quantities by Mr. Walter Shaw :— 











OS eee £4,281 0 0 
Wingrove ........000 seosesen are ee ore 
Reynolds......... qqneeeee sepnocesnepeeqnenpees 3,590 0 0 
ee soccocce co eee 8: © 
SS penpenpeenets 3,538 0 0 
Hawtin ...... ctaeiauiniennumenboniapaiall 3,530 0 0 
PRGRERETBOTO occ cccccecccccccccccccesccccesces 8,520 0 0 
Woodford ... ssemeceeeneenianaetins 3,456 0 0 
II cucttnesenee  sepegmemmenensesmnannneiens 3,381 0 0 
Archer (accepted) ... ........seeceeeeeees 3,344 10 0 


[Au of N orthampton. } ee. 


NORTHAM PTON. —For new factory i in n Dunster-street, 
for Mr. James Collier. Mr. John T. Ingman, architect, 








Northampton. a by Mr, Walter Shaw :— 
FGhOr ....ccccocccccccceccccoscccscoscccccsovees £1,815 0 0 
Wingrove  .....0..0. 2 : od 1,804 0 0 
Groen Bros, .ecccccccccoccsscccccccccceseeees 1,775 0 0 
Martin .......ccccccccsccsccscccceccsccsses cscce 1,774 0 0 
Biermem BLOB, .cccocccccccscescescccccccccce ,700 0 O 
Heap (accepted) ..........04 erseereseeeees 1,68) 0 0O 


[ All of Northampton. | 





PWLUHELI.—For kerbing, paving, and metalling 





oe Mr, Thomas Roberts, Assoc, M. Inst. 
engineer :— 
mone & Williams, Pwllheli............... £460 0 O 
Williams, Carnarvon ..........c0c00seeseees . 448 0 0 
Jones, Lianbedrog ..........sessereeeeeeres 420 0 9 
Williams, 0 eee 393 0 O 
E, Williams, Pwllheli (accepted) ...... 356 0 0 


[ Engineer’ s estimate, £413. | 





SEVENOAKS.—For the superstructure of a house at 
Sevenoaks, for Mr. William Hemmant. Messrs. Salomons 
& Steinthal, architects, London and Manchester, Quanti- 
ties by Mr. Alfred Boxall, 6, John-street, Ade!phi :— 


Holland & Hannon ..,.......ccccccceseeres £16, 417 0 

Mansfield & Sons..........ccccscscrceseeee ° 16,190 0 0 
Kinninmont & Sons .....,.ccccccceveeeee 16,111 0 0 
ETE LEAT SAAS ‘ 0 0 
Patman & Fotheringbam subetmneenvens 15,663 0 0 
Baker (accepted) meee wenhataieieenmaatinadi 15,637 0 0O 





SHAMLEY GREEN (near Guildford),— For altera- 
tions and additions to cottage, for Captain Briscoe. Mr, 
T. C. Barralet, architect, Bridge-chambers, ewey oo 

£48 


Soole & Son snacececubenciitiieiinniinnanetinalianiit 0 

RM oii 0 ce eaten eemmelliieennnal “3 0 - 
IID. «00 -cnncnngntsemersenbennsennetiiiant 431 0 O 
TRAE TNT: 375 0 O 
Carman, Richmond (accepted) ......... 370 9 0 





SOUTHWARK. — For erecting block of industrial 
dwellings, Mint-street, Borough. Mr, W. G. Shoebridge, 
architect, 158, Strand, Ww. C.: 

W.&F. Croaker (accepted) ecstuendiis £1,490 0 0 


STAINES.—For the erecticn and completion of a pair 
of villa residences in Laleham-road, Staines, for Mr. E. W. 
Chapman :— 

John Munday, Wimbledon (accepted) £720 0 0 
f No competition. | 





SUDBURY.—For alterations to brewery-house for 
Messrs, Oliver Bros. Mr. John 8. Corder, architect, Wim- 
bourne House, Ipswich :— 

Wanford (accepted) £300 0 O 











SUBSCRIBERS in LONDON and the SUBURBS, by 

repaying at the Publishing Office, 19s, - per snnam "(or 
is. 9d. per quarter). can ensure receiving “ The Builder ” 
by Friday Morning’s post. 








TERMS OF SUBSCRIPTION. 

“THE BUILDER " is supplied pixnscr from the Office to residents 
in any part of the ne ayy ingdom at the rate of 19s. per annum 
Parsrarp. To all parts of Europe, America I — — 
Zealand, 96s. per annum. To India, China. O<eylon, 


| estimated per superficial yard)—C. R. J 


TO CORRESPONDENTS. 


R.E.C.—A. & C. H. (next week)—* Doubtful” (we cannot under- 
' take to answer questions which amount to a request from the 
writer that we should teach him his own trade. As to the latter 
part of the query we should say that actual cubical amount of 
_ excavation should be taken, and — labour in making slopes 


All statements of facts, lists of + hg &c. must be accompanied 
by the name and address of the sender, not necessarily for me se 
We are compelled to decline pointing out books and giving addresses. 
Notg.—The responsibility of signed articles, and papers read at 
public meetings, rests, of course, with the authors. 

We cannot undertake to return rejected communications. 

Letters or communications (beyond mere news-items) which have 
been duplicated for other journals, are T DESIRED 

All communications regarding literary and artistic matters should 
be addressed to THE EDITOR; all communications oe to 
advertisements and other exclusively business matters d be 
addressed to THE PUBLISHER, and not to the Editor. 








PUBLISHER'S NOTICES. 


Registered Telegraphic Address,**TH® BUILDER, LONDOX.’’ 


CHARGES FOR ADVERTISEMENTS. 


SITUATIONS VACANT, PARTNERSHIPS, APPRENTICESHIPS, 
TRADE, AND GENERAL ADVERTISEMENTS. 

Six lines (about fifty words) or under ............+. 4s. 6d. 

Each additional line (about ten words) ............ : 6d. 


Terms for Series of Trade Advertisements, also for Special Adver- 
tisements on front page, Competitions, Contracts, Sales by Auction, 
&c. may be obtained on application to the Publisher. 


SITUATIONS WANTED. 
FOUR Lines (about thirty werds) or under) ........ 2s. 6d. 
Each additional line (about ten words) ..........+. Os. 6d, 


PREPAYMENT . IS ABSOLUTELY NECESSARY. 


*,* Stamps must not be sent, but all small sums should be 
remitted by Cash in Registered Letter orby Money Order, payable 
at the Post-office, Covent-garden, W.C. to 

DOUGLAS FOURDRINIER, ng oy 
Addressed to No. 46, Catherine-street, W.C. 

Advertisements for the current week's is<ue must reach the Office 
before THREE o'clock p.m. on THURSDAY, but those intended for 
the front Page should be in by the same hour on WEDNESDAY. 


SPECIAL. a IN STANDING ADVERTISE- 
tH he NTS or ORDERS TO DISCONTINUE same 
must we * the Office before TEN o'clock on WEDNES- 

DAY mornings. 
The Publisher cannot be responsible for DRAWINGS, TESTI- 
MON IALS, &c. left at the Office in reply to Advertisements, and 
that of the latter COPIES ONLY should be sent. 





PERSONS ae in ‘*‘ The Builder ” may have Replies addressed 
to the Office, 46, Catherine-street, Covent Garden, W.C. 
‘ree of charge. Letters will be forwarded if addressed 
envelopes are sent, together with sufficient stamps to 
cover the postage. 


AN EDITION Printed on THIN PAPER, for FOREIGN and 
COLONIAL CIRCULATION, is issued every week. 











READING CASES, $e: NINEPENCE EACH. 7" 


HOWARD & SONS 


25, 26, 27, BERNERS STREET, W., 
MANUFACTURERS AND CONTRACTORS 


Deal Dadoes, from 1s, 2d. per ft. super. 
Oak Dadoes ,, 1s, 84. 
Walnut Dadoes ,, le. 11d, 
Oak, 1 inch Parquet Floors, laid "and polished, from 
£7. 10s. a@ square. 
Solid l-inch Oak, straight boards, laid and polished, at 
£6. 188. @ square. 
Solid 3-inch Oak Parquet for covering Deal floors, laid 
and polished, trom £5 a square. 

Oak Wood Tapestry Dadoes, from ls. per foot super. 
Walnut or Mahogany, from 1s, 3d, per foot. super. 
Ditto with Heavy Mouldings, 4d, ft. extra. 
Ditto, ditto, with Carved or Painted Panels, prices 
according to sketches. 














Prices given for all Interior Work, Deors, Architraves, 
Over-doors, Chimney- -pieces, Stoves, and Hearths. 
Architects’ and Survevors’ attention particularly called to 
the above Quotations for 


BILLS OF QUANTITIES. 


HOWARD & SONS 
Tender for Contracts for any Joiners’ work, or Ornamental 
Plaster. Painting, Plain or Decorative, Wrought-Iron 
Work, Stained Cathedral Glass, and any other Interior 


BEST BATH STONE. 
CORSHAM DOWN. | FARLEIGH Down. 
BOX GROUND. COMBE DOWN. 
WESTWOOD GROUND. | STOKE GROUND, 


THE BATH STONE FIRMS, Limited. 
Heap Orrices: Batu. 








SK 


DOULTING FREESTONE. 


as stone gt these quarries 
own as ne 
THE CHELYNOH ) Beds,” and is of a ven 


crystalline nature, and un 
STONE. doubtedly one of the most 


— — peg in England, 
5 0 © same 
BRAMBLEDITOH | oem im ch Stone 
STONE. suitable for finemoulded work, 
Prices, and every information given, on 
application to CHARLES TRASK & SONS, 
Doulting, Shepton Mallet. 


London Agent—Mr. E. A. WILLIAMS, 
16, Craven-street, Strand, W.C. [Apve. 


et 





HAM HILL STONE. 

The attention of Architects is specially 

invited to the durability and beautiful conovug 
of this material. Quarries well opened. Quick 
despatch guaranteed. Stonework delivered 
and fixed complete. Samples and estimates free, 
Address, The Ham Hill Stone Co., Norton, Stoke 
under-Ham, Somerset. London Agent: Mr. E. A, 
Williams, 16, Craven-st., Strand, W.C. [Apvz. 





CRAIGLEITH STONE. 
UNEQUALLED for Staircases, Steps, and Landings, 
especiaily for Public Buildings with great wear, 
VERY HARD, and NEVER WEARS SLIPPERY. 
SOLE AGENTS for England, 


J.& A. CREW, Cumberland Market, London, N.W. 











Asphalte.—The Seyssel and Metallic Lava 
Asphalte Company (Mr. H. Glenn), Office, 42, 
Poultry, E.C.—The best and cheapest materials 
for damp courses, railway arches, warehouse 
floors, flat roofs, stables, cow-sheds, and milk. 
rooms, graneries, tun-rooms, and terraces.[ ADVT. 


SPRAGUE & CO., 
LITHOGRAPHERS, 


Employ a large and efficient Staff especially for 
Bills of Quantities, &c. 


22, Martin’s-lane, Cannon-street, E.C. 


DRY 
MAHOGANY, 


WAINSCOT, WALNUT, TEAK, 


&c. 
EXTENSIVE AND VARIED STOCK. 


WILLIAM =BLOORE, 


80 to 90, BOND STREET, VAUXHALL, and 





[ Apvr. 




















annum. Remittances payable to DOUGLAS FOURDRIN IER, 
Publisher, No. 46, Oatherine-street, W.C. 


Work, 


57 to 67, SOUTH LAMBETH ROAD, &.W. 





HOBBS, HART, 








& CO. Sana 


For all Purposes. 








PATENT PROTECTOR AND LEVER LOCKS, 


STEEL SAFES, STRONG-ROOM AND PARTY-WALL DOORS. 


Patent Clutch-Rebated Self-Closing or Folding Doors, for Theatres and Public Buildings, 


As approved by the Metropolitan Board of Works (used in large numbers at Covent Garden Theatre). 





Offices & Warehouse: 76, CHEAPSIDE , London; Manufactories, Wharncliffe Works, Arlington-st., London, N. 






so 
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PORTLAND CEMENT 


ete ROMAN, MEDINA, PARIAN, KEENE’S, PLASTER, and WHITING 


mesma FRANCIS & COMPANY, LIMITED, 


The Old Nine Elms aaa Established 1810. Prize Medals—London, 1851; Philadelphia, 1876; Paris, So Calcutta, 1883 ; er Ht 1884. 
Offices and Warehouses: Bridge Foot, Vauxhall, London.—Works: Cliffe-on-Thames. 


HELLIWELL’S PATENT SYSTEM OF ZING ROOFING, “* 'scz,’0*e 


No. 5, WESTMINSTER CHAMBERS, LONDON; and BRIGHOUSE, YORKSHIRE. 


MOULE’S patent EARTH CLOSETS. 


























MOULE’S PATENT EARTH CLOSET CO., LIMITED, Contractors to the War Office, 
to the Admiralty, to the Trinity Board, to the Crown Agents for the Colonies, &c. 


INTERNATIONAL HEALTH EXHIBITION, GOLD MEDAL WAS AWARDED. 


EAR TH CLOSETS—ASH CLOSETS—on an improved principle are now manufactured and sold by 


Houle's Patent Karth Closet Company, Limited, 6a, Garrick _. Covent Garden, London. 


BUILDINGS OF EVERY Y DESCRIP 
a ATE. PcOTl 

















PAWOETTS ETT'S ] 


Patented in England, France, 
SILVER MEDAL skeen AT THE 





Belgium, and the United States of Americ 
ARCHITECTURAL & BUILD! NG EXHIBITION, 


[REPROOF "ELOOR 


LONDON, 1899. 


For Fire-resisting qualities, strength, lightness, and rapidity of con- 
struction, this Floor is far superior to any other, and it is as cheap as any 
in the Market. 


4) 


This Floor has the following advantages not possessed by any other 


2 system :—The Fire-resisting material—A TUBULAR LINTEL—is not 

> om the Load-carrying material, but is a Permanent Centering, protecting both 
the Iron and Concrete. There is a continuous Cold Air Current always. 
passing between the Fire-resisting material and the Load-carrying 
material. In Buildings of the warehouse class, the Tubular Lintels (or 
permanent centering) save the cost of plaster, and when placed in zig-zag 
arrangement form a pattern ceiling of pleasing appearance. 

















| 
I 





] 


//; 


The Tubular Lintels can be supplied (or supplied and fixed) 
separately if so desired. A tracing of the floor should accompany all 
inquiries, and the proposed method of finishing the floor and ceiling should 
also be stated. A close estimate will then be sent by return of post. 


MARK FAWCETT & CO., 59, KING’S ROAD, LONDON, S.W. 











— AWARDS FOR VARIOUS MANUFACTURES AT THIRTEEN GREAT INTERNATIONAL EXHIBITIONS. —— 


js OSEPH HAMBLET 


WEST BROMWICH, STAFFORDSHIRE. MAnvracrurer oF 


Ke” STAFFORDSHIRE Vib RIe i BLUE BRICKS, 
TERRA-METALLIC PAVINGS, PLAIN, ENCAUSTIC, «nd MOSAIC 


Red, Buf, and Blue TERRA-COTTA TILE PAVEMENTS } j 


if GOODS of every Description. 

























BOOK OF LIST OF PRICES 
ILLUSTRATIONS — ON 
AND APPLICATION. 























_ ti Mi ae 4 a BM 
| f Sat 
(Registered), 
ALL COLOURS, 
H ARTF For Halls, Churches, 
Ships, Verandahs, &c. 
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National Registration of 
Plumbers. 


PiumMBERS REGISTERED since Last List. 








LONDON MASTER. 
FRANKLIN, F., 71, Cheyne-walk, Chelsea, 8.W. 





LONDON JOURNEYMEN. 
CLEMENT, C., 20. Ross-villas, Mortlake-road, New 


Richmond, 8.W. 
WOLFEN DEN, R., 11, Tyas-road, Hermit-road, Canning 
Town, E. 





PROVINCIAL MASTERS. 
BEVAN, J. A., 3, Dillwyn-street, Swansea, 
HARBOOR, L., Fore-street, Chard, Somerset. 
MOSDELL, C., Mortimer, Berkshire. 





PROVINCIAL JOURNEYMEN. 
CARSON, 8. J., 11,*Bristol-street, Belfast. 
CHARLES, 8., 39, Hartnup-street, Liverpool. 
EDGAR, N,, Albert-terrace, Coleraine. 

HOUSTON, G., Bell House-lane, Coleraine. 
JOHNSTON, C., 3, New Dock-street, Belfast. 
LINDSAY, T., 106, Percy-street, Belfast. 

LOWRY, A. A., 4, Greenmount-street, Belfast. 
MANDERSON, J., 42, Upper Canning-street, Belfast. 
MARTIN, J., 30, Swift-street, Belfast. 

McCLURE, J., 27, Little May-street, Belfast. 
te E. B., 7, Othello-street, Stanley-road, Liver- 


pool, 
TAGGART, J., 53, Glengall-street, Belfast. 
WORRALL, J., 6, Horsley-street, Liverpool. 








NEW STUDENT'S TEXT-BOOK ON SURVEYING, 
“s Crown 8vo, 78. 64. cloth. 


Just publis 
RACTICAL SURVEYING: a TEXT- 


BOOK for Students Preparing for Examinations or Survey 
Work in the Colonies. By GEORGE W. USILL, A.M., Inst. C.B. 
With upwards of 330 illustrations. 
** It is the first book which should be put into the hands of a pupil 
of civil vo ory Pe rchitect. 
iondon: CROSBY LOCKWOOD & SON, 7, Stationers’ Hall-court, E.C. 





Sixth and cheaper Edition. Now Ready, Crown 8vo, 7s. 64. cleth. 


HE STUDENT'S GUIDE to the PRAC- 


TICE OF MEASURING AND VALUING ARTIFICERS’ 


WORKS. By EDWARD DOBSON. Revised and en ed by E. 
WYNDHAM TARN, M.A. ~~ ‘ 


“The most complete treatise on the principles of measuring 
and valuing artificers’ work that has ever been published.”—Building 


News. 
London : CROSBY LOCKWOOD & SON, 7, Stationers’ Hall-court, E.C. 





FIFTH EDITION, REVISED AND ENLARGED. 
Now ready, 4s, cloth boards, or 3s. 6d. cloth limp. 


LUMBING: A Text-Book to the Practice 


a 3 the Art 7 oo of the Plumber. With chapters upon 
ousE DratnaGE and VENTILATION. By P. BUCHAN, Sanitary 
Engineer. With 380 Illustrations. , 

“This text-book should be put into the hands of every young 
plumber." — Builder 


der. 
London ; CROSBY LOCK WOOD & SON, 7, Stationers’ Hall-court, E.C. 





2nd Edition, Revised, Crown 4to, cloth, 7s. 6d 


TANDARD PRACTICAL PLUMBING. 
A complete Encyclopedia for Plumbers, Architects, Gasfitters, 
and Sanitary Engineers, with over 2,000 engravings. By P. J. 


DAVIES. Vol.1. London: B. & F. N. SPON, 125, Strand. 


PRACTICAL ARCHITECTURAL PER- 


SPECTIVE and DRAWING, by a Draughtsman. Showiag 
by large Diagrams, progressively, the whole Course of Drawing a 
House in Perspective. (See *‘ The Builder, '’ February 23, 1889 :—" The 
tearner seems to see the whole process of making the drawing going on 
before his eyes. The whole thing is very ingenious and practical.”) 
Unsolicited testimonials from all parts. Price ls.—F. 0. FERGUSON | 


& CO. 400, Goldhawk-road, Hammersmith, London. Sole Agents. , 








> aed 





NEXPENSIVE OFFICES (near Law 


Courts) TO BE LET. Good light rooms from 402. to 601. a pair. 
Preminent positions in modern building, electric light, attendant- 
housekeeper.—Apply Collector's office, 63, Chancery-lane, W.C 


()FFICE ROOM TO LET.—To Architects, | 


Surveyors, &c.—Share of large well-lighted OFFICE TO LET, 
on very moderate terms, in a most convenient and central position 
of the City, one minute from Moorgate-street Station. Would 
suit beginner or provincial gentleman requiring London address, 
References.—ARCHITECIY, 4, Harrington-square, N.W 

mo QUANTITY SURVEYORS. — An 
opening for a PARTNER in a high-class firm of London 


Surveyors occurs fora GENTLEMAN of experience who is able 


to carry through important works.—Address, with full iculars 
Box 170, Office of “The Builder.” part 











PARIN ER WANTED, of good business 


capabilities and address, in an established MONUMENTAL 
BUSINESS in a large provincial town. The chance is one seldom 
met with.—State capital at command and full particulars in 
confidence to MARBLE, Box 174, Office of ** The Builder.” 


ABTS and CRAFTS EX HIBITION 
SOCIETY 


THE NEW GALLERY, Regent 
SECOND EXHIBITION, NOW OPEN, 10 to 6. Admission, 1s.— 
WALTER CRANE, President. ERNEST RADFORD, Secretary. 


RCHITECTURAL INSTITUTE and 
CIVIL SERVICE TECHNICAL EXAMINATIONS. Pre- 
paration by correspondence or personally. Class now working for 
R.I.B.A. Exam. in MARCH, to meet on WEDNESDAY EVEN- 








INGS.—G. A. T. MIDDLETON, 55, Grandison-road, Clapham- |. 


cammon, 8.W. 





. 


URVEYING, LEVELLING, and USE of 
THEODOLITE, ‘c.—Course of Practical Field Lessons, 
Saturday Afternoons, and Theory, Evenings, or either at student's 
convenience. Special preparation for Surveyor’s Institute and 
Municipal Engineers. Moderate fees. Long successful experience.— 


‘SHOP FRONTS, HARDWOOD JOINERY ; 


WORK FIXED IN ALL PARTS OF THE WORLD. 





BANK, OFFICE, and MUSEUM FITTINGS, 


»o SHOW CASES, for all TRADES and EXHIBITIONS. y, 


rz LIBRARY CASES, &c., MANUFACTURED by AD 
ZO K <> 
Wo FRED“ SAGE & COMPANY, = 
‘ 9 7 
<> 58 to 62, GRAY’S INN ROAD, LONDON (Telephone 2637), 2 
” Telegrams, “SAGE,” London. Designs and Estimates Submitted. w 


CATALOGUES ON APPLICATION. 





~ ae 


Shakespere 





BILLS OF QUANTITIES, &. 


CORRECTLY WRITTEN AND LITHOGRAPHED BY 
RETURN OF POST CERTAIN. PLANS Best Style. 


ALLDAY. 


Printing Works, Birmingham. 





JATIONAL ASSOCIATION for _ the 


ADVANCEMENT of ART and its APPLICATION to 


INDUSTRY. 
CONGRESS AT EDINBURGH. 
OBJECTS OF THE ASSOCIATION. 
This ASSOCIATION has been formed forjthe purpose of holding an 
ANNUAL CONGRESS, in the principal Manufacturing Towns of the 
Kingdom in rotation, to disscuss problems of a practical nature 
connected with the welfare of the Arts, Fine and Applied. 

By invitation of the CORPORATION of the City of Edinburgh the 
SECOND CONGRESS will be held here during the WEEK 
COMMENCING 27th OCTOBER, 1889. 

The SECOND ANNUAL CONGRESS of the NATIONAL 

ASSOCIATION for the ADVANCEMENT of ART and its APPLI- 

CATION to INDUSTRY will be held at EDINBURGH from 27th 
BER to 2nd NOVEMBER, 1889. 


esident. 
The Most Noble the MARQUIS OF LORNE, K.T. 
CONGRESS ARRANGEMENTS. 
SUNDAY, October 27— 
3 p.m. The Congress Sermon will be preached in St, Giles's 
Cathedral, by the Rev. Professor FLINT. D.D. L.L.D. 
MONDAY, October 28— . 
8.30. p.m. Presidential Address by the MARQUIS OF 
LORNE, K.T. President of the Association. 
TU BSDAY, October 29— 
10 a.m. Section of Painting ; Presidential Address by BRITON 
R‘VIERE, R.A. followed by twu Papera. 
2.33 p.m. Section of Applied Art: Presidential Address by 
WILLIAM MORRIS, followed by two Papers. 
WEDNESDAY, October 0— 
10a.m. Combined Meeting of the Sections of Sculpture, 
Architecture, and the National and Municipal 
Encouragement of Art. 
10a.m. Meeting of the Section of Painting. 
2.80 p.m. Section of Sculpture: Presidential Address by E. 
NSLOW FORD, A.R.A. followed by two Papers. 
THURSDAY, October 31— 
10 a.m. Combined Meeting of the Sections of Painting, 
Sculpture, and Applied Art. 
Meeting of the Section of Architecture. 
Meeting of the Section of Museums and National and 
Municipal Encouragement of Art. 
2.30 p.m. Section of Architecture: Presidential Address by R. 
ROWAND ANDERSON, LL.D. and two other 


Papers. 

FRIDAY, NOVEMBER 1— 

10a.m. Combined Meeting of the Sections of Sculpture and 

Architecture. 
l0a.m. Combined Meeting of the Sections of Applied Art and 
the National and Municipal Encouragemeut of Art. 
2.30 p.m. Section of Museums and National and Municipal 
Encouragement of Art: Presidemtial Address. 

4p.m. General Meeting. 
The Presidential Addresses of the Sections will be delivered in the 
Queen-street Hall, the Section Meetings and Combined Meetings will 
be held in the Rooms of the New National Portrait Gallery, 
Edinburgh. . 
The FREE EVENING MEETINGS for WORKING MEN in the 
Lecture Hall of the Museum of Science and Art. 

SUBSCRIPTIONS AND MEMBERSHIP. 
The Subscription for Members is One Guinea ; for Associates, Half- 
a-Guinea. Associates will be entitled to attend all the Meetings of 
the Congress, but will not be invited to the Entertainments given by 
the Association, and will not receive the volume of Transactions. 
Tickets may be obtained direct from the 
London Office—22, Albemarle-street, Piccadilly, 
Edinburgh Office—130, George-street, Edinburgh. 

H. W. CORNILLON, 8.8.C. Hon. Local General Secretary. 


K. OLIVIER, 


THE LONDON AND COUNTY DRAWING 
OFFICE. 
67, 


LISTRIA PARK, 
MANOR ROAD, STOKE N#WINGTON. 


Plans, Working Drawings, and Perspective Views cheaply and 
expeditiously prepared. Tracings, Estimates, and Quantities. 
Builders’ Accounte made up. 
Vestry and Couaty Council applications. 
Advice on Building Act Cases. Models for evidence in Light and 
Air Cases. 
Mortgages arranged. Orders by post promptly attended to. 
Will send on receipt of post-card. Distance no objeet. 


OLWELL & HAZLE, 


PILE DRIVERS AND CONTRACTORS, 
No. 2, Plou 


10 a.m. 
10 a.m. 











OTO 
gh-road, Rotherhithe, 8.E. 
REMOVED FROM 4 and 5, THREE CROWN SOTARR, &.R 


ELECTRIC LIGATING. 


MAXIM-WESTON ELECTRIC 
COMPANY, LIMITED 


(Under new management), 


Are prepared to supply estimates free of charge for 

Electric Lighting, Transmission of Power (including 

Blectrical Tramways), and for the Wiring of Buildings, 

supplied from central station. Town Lighting a specialty, 

Manufacturers of 

Weston’s Patent Dynamos and Arc Lamps, 

Hamilton’s Patent Electric Governors. 

Electric Regulators, Automatic Controlling Apparatus, 
and System for Central Station Distribution. 

Ceiling Switches, Cut Outs, and all accessories, 


Orrices: 65, VICTORIA STREET, WESTMINSTER. 











C. E. 11, Baron's Court-road, W. Kensington, 8.W. 


Worxs: KINGSLAND GREEN, LONDON. 


BOOKBINDING AND 
PORTFOLIO MAKING. 


PHOTOGRAPHS AND PLANS 
MOUNTED AND BOUND. 








' §pecial terms for quantities. Exceptional 


facilities for the execution of very large work. 
Estimates, sketches, and full information upon 
application to 


W. JOHNSON & SONS, 


14, 15, & 16, GOUGH SQUARE, LONDON, E.C. 
OUNTY BOROUGH of WOLVER- 


HAMPTON. 
The Corporation require an UN DER FOREMAN for their STREETS 
DEPARTMENT. He must be competent to measure and enter up 
the several works executed, and be capable of superintending the 
men employed. He must alse understand the making, cleansing, and 
repair of roads and streets, and the general routine work of a Streets 
Department. Wages 36s. per week. 
Endorsed applications with two recent testimonials to be sent to 
the Borough Engineer, Town Hall, Wolverhampton, by 4th 
NOVEMBER next. 


ETTERING LOCAL BOARD. 


NORTHAMPTONSHIRE. 
APPOINTMENT OF SURVEYOR. 

The Kettering Local Board are prepared to receive APPLICATIONS 
for the office of SURVEYOR for their district, which contains a 
population of about 17,000, and about 20 miles of streets and roads. 

The Surveyor appointed will be required to dev-ie the whole of 
his time to the service of the Board, and to enter upon his duties on 
Ist JANUARY next. He must be qualified by holding a certificate 
from the Royal Institute of British Architects, or the Association of 
Municipal and Sanitary Eogineers and Surveyors, or the Sanitary 
Institute of Great Britain, of competency to act as a Surveyor 
under Local Authorities. He must also have a practical knowledge 
of making and repairing réads, constructing sewers, and managing 
sewage disposal works; and be fully competent to keep the books 
and accounts connected with his office, and perform all the duties 
required of a Surveyor by the orders of the Local Government 
Board, and the Bylaws of the Lecal Authority. ; 

Commencing annual salary 200/. office, instruments, and stationery 
being provided by the Board. 

Canvassing members ef the Board will disqualify a candidate. _ 

Letters of application, stating age and qualification, accompanied 
by not more than three testimonials of a recent date, to be forwarded 
to me on or before the 25th instant, endorsed, ‘‘ Surveyor. 
HENRY LAMB, 

Clerk to the Board. 








Kettering, 8th October, 1889. 








: Vay DRAINAGE PUMPING 
STATION. 
SUPERINTENDENT REQUIRED 


The London County Council is about to APPOINT a SUPER- 
INTENDENT of the Main Drainage Pumpirg Station at Abbey 


| Mills, Bow, and invites APPLICATIONS for the post. 


The salary attached to the office is 2001. ayear, with residence, coal, 
and gas free, but no superannuation or pension will be attached to 
the office, and the person to be appoiuted will be required to enter 
into an agreement that he is appointed to and accepts the office upon 
that understanding. tical 

Applicants must have a thorough knowledge and good practica 
experience of the working of steam-engines, pumps, aud omnes 
and must be competent to take charge of a staff of eugine-men, 42 
other mechanics and workmen. 

Applications, stating the age (wbich must n 
50 years), and also containing particulars of the 
experience of the applicants, must, with testimo 
addressed to “The Clerk of the London County 
gardens, 8.W.’ and be delivered here not later than F 
MONDAY, the 28th of OCTOBER, after which time no 
will be received. On the outside of the cover should 
‘* Application for post of Superintendent, Abbey Mills.” 

Any application which does not contain all the particul A. 
mentioned, or which in any other respect fails to comply = t 
terms of this advertisement, will 4 - _ before the Council. 

vassing is strictly prohobited. 

a én H. DE LA HOOKE, 

Clerk of the Council. 


ot be under 30 or over 
qualifications and 
nials attached, be 
Council, Spring- 
1VE p.m. on 
application 
be writtea 


ars above 


fhe 


Spring Gardens, 
October 14th, 1889. 


XMOUTH, DEVON. 


The Exmouth Urban Sanitary Authority are 
receive APPLICATIONS for ad APPOINTMENT of 
of NUISANCES and SURVEYO — ; 

The Salary will be 1407. per annum, (viz. 701. a Inspector ef 
Nuisances and 702, as Me pe ys iinet 

The person appoin wi requi ; 
an Seapeuher a tiekiamen and Surveyor as required by the Panne 
Health Act, 1875, the orders of the Local Government Boar ato the 
Exmouth Local Board, He must devote the whole of ay per Board, 
duties appertaining to the offices held by him under the wenn 
and will not be allowed to undertake any outside work . ne or of 

Applications endorsed ‘* Appplication for Office of . eogue 
Nuisances,” stating age, and enclosing a limited number © et 
recent testimonials as to qualification and experience, —_ the 23 
the Clerk to the Local Board, Public Hall, Exmouth, by 
instant. Canvassing prohibited. 

Dated October 16th, 188% 
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PROPOSED CHANNEL BRIDGE. 


DESIGNED BY 


MESS? SCHNEIDER § CS § -M-H. HERSENT. 
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Total length of the nee. Be C 
rs 3 eee eee eee en ; 
Main Spans... eens 
— USmaller Spans ___.. _. B30ft &326F | 


Height free for Navigation at High Water _ eee 180 ft 
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Greatest depth of Water............................ 180 ff. 

Total height of Main Masonry Piers................ 249 ft 
Afr Height of lron-work of Pievs......_............... 181 fF. 
Bf | Height of Main Girders (Largest Spans).......... 213 ff. 
: Height from Earth to highest point of Bridge... 600ft. 
—t—__ 





PHOTO-LITHO. SPRAGUE & CO.22, MARTINS LANE,.CANNON ST, LONDON, E < 
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DESIGN FOR STAINED GLASS.—By Mr. Row .anp G. Jones. 
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